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MECHANISMS OF CONTROLLING COLOUR AND AESTHETIC 
APPEARANCE OF THE PHOTOGRAPHIC SALT PRINT  
 
ABSTRACT  
The salt print is an important part of photography , both in its 
historic value and in the tonal range it can provide. This tonal  
range is greater than any other photographic printing process  
available to date  attributed to the inherent masking ability  of  
the metallic silver . However the intrinsic production problems 
have made it a „forgotten ‟  process. There are five key 
problems.  
1.  The difficulties in achieving the potential extensive 
tonal range. 
2.  The varying colour of the print.  
3.  Staining that appears in the print, during and after 
processing.  
4.  Instability and longevity of the salt print. 
5.  Contradictory and inaccurate information in material 
published on the salt print.   
 Although the emphasis of the research is on exploring and 
controlling the colour and tonal range, the staining problems 
and stability of the print are also addressed.  
The materials used for contact negatives today var y in both 
capture and output, from analogue film processed in  the 
traditional wet darkroom to a variety of transparent film 
printed from digital files. Inadequate density and tonal  range 
can affect all types of negatives. To provide sufficient 
exposure time for the salt  prints extended tonal range  
adjustments to the negative were necessary. Long exposures 
are necessary to convert sufficient silver salts to the image 
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making metallic silver . This maximises the intrinsic self -
masking process.   
Ultimately this research has uncovered ways to control colour 
and tonal range and certain aesthetic qualities of the salt 
print, while simultaneously resolving some of the conflicts in 
published information. Accurate and consistent methods of 
processing eliminate staining , providing some stability to the 
print. The activities and steps carried out to make a salt print 
are manual; precise duplication is therefore almost 
unattainable. Nevertheless, although tests on a densitometer 
may display numeric differences,  visual differences are barely 
noticeable.  
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INTRODUCTION  
The salt print was discovered in 1833 by William Henry Fox 
Talbot (1807 – 1877). This two-step process forms light 
sensitive paper.  First, the paper is coated with a salt solution. 
Then, silver nitrate solution sensitises the paper by creating 
silver chloride. Exposure to light changes the silver chloride 
to image making metallic silver.  This same process occurs in 
albumen printing. Albumen printing had an enormous impact 
for an extensive period of time in the 19
t h
 century. It is often 
treated as a different process but essentially it is a salted 
paper print with an albumen binder. This was the rationale for 
including the albumen print in this research. Albumen is 
normally made from the white of hen‟s eggs.   
Although the salt print is quite simply two chemicals 
combined on paper to make the light sensitive silver chloride, 
it is fraught with problems. These problems can interfere with 
the appearance and the stability of the salt print. With few 
exceptions most printed texts today pay little regard to the 
complexities of  the process and the intrinsic problems. Salt 
prints can provide a wide range of colours and tones. However 
these colours can be difficult to predict  or control. It is 
therefore necessary to understand how different chemical  
solutions and various processes and methods influence the 
outcome of the print. The salt print has an extraordinary tonal 
range which is not achievable in any other photographic print 
process. This tonal range can only be gained by negatives with 
specific qualities that can util ise the unique self -masking 
ability of printing-out silver chloride.  
AIM AND SCOPE 
The aim of this study is to explore and develop methods of 
controlling colour while overcoming many of the inherent 
problems in the processing.  Because to the enormous variety 
of paper available, testing for printing was narrowed to 
primarily 100% cotton papers.   
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The negative was critical in realising the fu ll potential of the 
salt prints tonal range. The film tested was limited by 
availability in the Australian market. The research into various 
films to create digital output negatives proved to be complex 
and time consuming.  It became clear that an in -depth study in 
this area would distort the balance of this thesis. Therefore 
only a selected number of film output types were examined. 
Digital capture was not included due to the complex changing 
market place of digital cameras.  
Formulas, additives and binders  are analysed in the first 
chapter examining how they affect the colour, tonal range and 
aesthetic appearance of the salt print. Both the L*a.b. colour 
system and Pantone® colour charts identify and assist with 
colour comparisons.  
 
The need to understand paper composition and production is 
highlighted, explaining which types to use and the colour 
differences they make in salt printing. Different methods and 
the problems faced when applying formulas to the papers are 
examined. 
 
Complexities and obstacles in finding suitable negative film 
materials are discussed, including the various forms and how 
each of these affects the outcome of the salt print. The effects 
that ultra violet (UV) and various wavelengths of visible light 
have on the print are examined including the effects of 
exposure time, intensity, heat and humidity during exposure. 
An investigation of the effects of processing of the print was 
carried out. This is where historical and contemporary 
practices are compared, analysed and accessed. This is 
followed by an overview, identifying problems and their 
solutions. The evaluations and deductions of the previous 
chapters are pulled together for a discussion and the final 
conclusions.     
 
The Salt Print Manual  copy is provided in Attachment 2 of this 
thesis.  This is the outcome of this research, compressed and 
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simplified into the form of a practical users guide. A bound 
publication is scheduled for printing by ffotoffilm publishing , 
Brighton, UK after the assessment of this paper.   
A CD provides an illustrative comparison of salt prints 
tonality and colour variations in Attachment 1. The physical 
exhibition of the work was opened on 27
t h
 Feb 2008 at 
PhotoSpace, 34 Dight St. Collingwood 3066.  
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BACKGROUND  
Since Aristotle (384-322 BC) (Eder, 1978) there is evidence that 
men and women have been exploring the relationship between 
light and chemicals.  It was not until 1834 that William Henry 
Fox Talbot‟s inquiring mind led him to the momentous 
discovery of permanent chemically produced images created 
by light. His salted paper prints were the first photographic 
negative-to-positive silver process. Talbot‟s „photogenic 
drawings‟  and his continual discoveries had a profound effect 
on both photography and the development of printmaking.   
William Henry Fox Talbot (1800-1870) was an upper class well 
educated gentleman with a brilliant mind. As early as 1842 
Talbot proposed the telephoto lens, electronic flash, infrared 
photography and phototype setting, thus setting the 
foundation of photogravure. Talbot predicted the future of 
photography would follow the way of the printing press  
(Schaaf, 1996) .  Of Talbot‟s forty -two published papers, thirty-
two dealt with light, demonstrating the obsession he had with 
the power of light (Gray et al. ,  2002). This outstanding 
scholar, experimenter, thinker and artist, was destined to 
become one of the most influential scientists of  the 
nineteenth century.  Fortunately for historians and 
photographic researchers he documented most of his 
experiments (Schaaf, 2000). From the world of science Talbot 
created a new craft and art form. He came into photography as 
a „picture maker rather than a scientist‟ (Walls and Attridge, 
1977).  
Talbot discovered the ratio between salt and silver nitrate 
required to create, and then „stabilize ‟  an image. In 1839 with 
the assistance of his colleague Sir William Herschel  (1792 –
1871), he was able to „fix‟  this image permanently on paper. 
Despite this, image fading through inadequate processing, 
caused Talbot a great deal of grief.  
The photograms, or as Talbot called them „photogenic 
drawings ‟ ,  were created by coating writing paper with a salt  
7 
 
(sodium chloride) solution, to which after drying, he applied a 
coating of silver nitrate solution. An object such as a leaf or 
lace was placed on the dry, now light sensitive paper. Talbot 
exposed this to the sun to create a  negative image. This is 
what is called a salt print or salted paper print. In 1834 he 
began exposing images in a camera. Talbot produced positive 
images by contact printing these salt print negatives.  
In 1840 he discovered that Gallic acid developed  out a latent 
image on paper. This created the first developed -out negative- 
to-positive photographic print process and so dramatically 
decreased the exposure time in the camera from hours to 
seconds (Schaaf, 2000) .  The effect on photography‟s 
reproductive power was enormous.  
Salt printing includes the albumen printing process. Both 
require silver chloride as the foundation to form an image. 
The French photographer Louis Désiré Blanquart -Evrard (1802-
1872) developed the albumen print in the late 1840s. He 
discovered the albumen paper while searching for 
improvements in Talbot‟s calotype (paper negative)  process. 
Blanquart-Evrard presented his discovery to the French 
Academy on May 27, 1850. By 1855 most photographers 
changed to albumen printing. This remained the principal 
printing method until 1895. Experiments on albumen without 
salt had been carried out in 1839 by Talbot and Robert Hunt in 
1841. The image was not made from silver chloride but si lver 
albuminates, which also reduces to metallic silver  (Reilly, 
1980). 
„Alternative ‟  is a  term used for early photographic print 
processes.  Salt printing is considered the first of these 
processes. Numerous processes followed, such as cyanotype,  
gum bichromates, platinum/palladium and van dyke brown.  
P H O T O G R A P H I C  P R I N T  P R O C E S S E S .   
The major categories in which photographic print processes 
fall are „developed-out ‟  and „printed-out ‟ .   
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Developed-out, also known as processed-out, refers to most 
photographic papers where the image is captured but cannot 
be seen until chemical  baths „develop‟ or „process ‟  the latent 
image. Described as the chemical reduction of silver particles , 
it is carried out in the darkroom under  a red safe light. 
Processing-out has been the most common practice of printing 
from 1905 (Reilly, 1980)
 
until recently when digital output 
surpassed traditional wet processes.  
Printing-out refers to the processes where prints are created 
by light energy only. There are no chemical aids used to 
produce the image.  19
t h
 century photographic print processes 
were carried out by a procedure known as contact printing. 
The negative is the same size as the fina l print and the 
negative is in „contact ‟  with the light sensitized paper. A 
positive image is created when exposed to the ultraviolet and 
visible light spectrum. The print can be viewed during the 
exposure. A hinged back printing frame allows access to check 
the exposure during printing. For the first sixty -five years of 
photography this was the method of creating photographic 
prints (Reilly, 1980).  
P R I N T  T O N E   
A salt print is monochromatic; however from the very early 
years of photography the varying tonal differences have been 
discussed. In the introduction to The Pencil of Nature, 1844 
Talbot defends the differing colours by stating  “there is some 
variety in the tints they present”  and argues that the images 
suit the colours. (Schaaf, 2000) Schaaf suggests that Talbot 
may have been reluctant to use „fixer ‟  due to the „unpleasing‟  
colour it created.  There is discussion about the control of  
colour but in many cases the reasons for the colour variations 
are not explicated.  
The control of colour and aesthetic appearance of the salt 
print required an in-depth exploration of the chemical and 
mechanical processes carried out in production.  The high 
proportion of conflicting information found on processes and 
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the formulas in historic and contemporary publications is of  
concern. Recommendations on fixing the salt print were a case 
in point. They ranged from 10 minutes in a 10% sodium 
thiosulphate bath (Crawford, 1979) to the other extreme of 
two baths with  30 seconds in each bath of 10% sodium 
thiosulphate (James, 2002). Although these are the extremes, 
not one of the following publications concur:  (Barnier, 2000, 
Farber, 1998, Reilly, 1980, Webb and Reed, 2000) . Similar 
instances throughout the methods and formulas in these 
publications encourage investigation.  
Scanning Electron Microscopes have been used as a non-
destructive method to analyse heavy metals when 
investigating the stability of original 19
t h
 century salt prints 
(Ware, 2003). The silver particles sizes are discussed in 
relationship to the fragile nature of the print . This silver is 
vulnerable to impurities, both atmospheric and intrinsic trace 
elements. Ware and Jenkyn-Jones argue the colour of the salt 
print varies as a relationship to the percentage of sulphide, 
affecting long-term stability (Ware, 2003 Jenkyn-Jones, 1988)  
They discuss the colour in historic prints but do not refer to 
contemporary salt prints.  
 The Albumen and Salted Paper Book: The History and Practice 
of Photographic Printing, 1840 -1895 (Reilly, 1980) is the most 
comprehensive printed material available on the salt and 
albumen processes. Reilly describes the heat toning processes 
and the colour differences between false ultraviolet light and 
natural sunlight exposures but failed to explain the 
phenomena occurring with the si lver particles and chemicals, 
on and in the paper.  
Although the discovery of the salt print is acknowledged as 
the birth of photographic reproduction, today it has little real  
relevance in the mainstream and commercial world of 
photography. In fact it is one of the least known and practised 
of the „alternative processes‟.  Strong arguments for this 
research derive from the signif icant historic value and its 
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considerable tonal range which is still  considered greater  than 
that of all other photographic printing processes to date.   
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RESEARCH DESIGN  
 
Ways of controlling colour and the aesthetic appearance of the 
salt print were paramount to this research. Resolving 
inconsistencies in current and historical publications was also 
an important component.  Background research provided l ittle 
information on the chemical reactions or what physically 
stimulates activity within  the print to affect colour . 
Exceptions were found in ( Jenkyn-Jones 1988; Reilly 1980) and 
(Ware 1994). They each discuss the silver particle size and its 
relationship to light which may affect the print colour. These 
aspects were also explored.  
The method of creating a salt print has distinct steps. Each of 
these steps are allocated separate chapters. This isolates the 
various problems within each of the steps . The results of the 
research on each of these steps are drawn together in the final 
discussion to form the final conclusion.     
The questions this research was designed to answer are as 
follows:  
1.  What are the contributing factors that cause the colour 
differences in the salt print?  
2.  Can the colour and visual aspects of the salt print be 
predicted and controlled?  
 
3.  Can colours used in the spectral negative offer the same 
control in contrast, colour and tonal ranges as traditional 
analogue film?  
 
4.  Do contemporary methods of processing offer protection for 
longevity of the salt print?   
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The investigation will include:  
 
1.  Identifying the relationship between the colour of the print 
and formulas, binders and papers . 
 
2.  An attempt to determine the relationship between colour 
and the size of the silver particles.  
 
3.  Refining formulas and methods.   
 
P R O J E C T  M E T H O D O L O G Y   
Salt print tests were produced in a controlled environment 
using various formulas, papers, negative types and methods.   
M E T H O D S  
1.  Research printed material for both contemporary and 
historic salt print formulas, review and test differences.  
 
2.  Test different solution ratios of salt to silver  using step 
wedges to evaluate colour and tonal differences .  
 
3.  Find a reliable method of coating paper that provides 
consistency and accuracy in applying solutions.  
 
4.  Record the print colour with Pantone® and L*a.b. colour 
systems for consistent reference points.  
 
5.  Explore different water-soluble chlorides for changes in 
colour, noting possible effects on the longevity of the print.  
 
6.  Examine how different papers affect the tonal range, colour 
and longevity.  
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7.  Establish a control negative. Compare various negative 
types, including spectral negatives to find which provides 
the greatest tonal range.  
   
8.  Evaluate the response of silver chloride  in the various 
spectrums of UV tubes and sunlights and effect on colour 
and contrast.   
 
9.  Find the peak sensitivity of  silver chloride in both ultra 
violet and visible light  spectrums. 
 
10.  Investigate toning;  compare chemical and heat methods of 
toning. Analyse colour, possible changes in the paper and 
silver particles.  
 
11.  Review methods of processing prints and the effects on 
the longevity and colour.  
 
FEI Nova NanoSEM was used to investigate and resolve many of 
the research questions. This environmental scanning electron 
microscope is housed in the Physics department at RMIT. It 
provided a physical view of the silver particles. An EDAX X-ray 
detector attached to the NanoSEM revealed trace elements 
present in the salt print paper, however there were difficulties 
due to the paper composition of the test samples.  
 
The detector for (EDX) analysis did not capture usable images;  
but by employing the TLD and EDX detectors both imaging and 
data could be gathered. High electron energy meant a probable 
crystal could be identified at about 130,000 times 
magnification, once focused it was magnifying up to the 
maximum of 300,000 times where the crystal filled the lens. It 
was at this point that the EDX readings were taken as few 
other elements could distort the reading.       
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The atomic weight percentage was gathered for silver and 
sulphur in all samples. Any unusually large peaks in the EDX 
readings created by trace elements were investigated for 
possible relevance.  
Dr John Javorniczky of the Ultraviolet Radiation Section of 
ARPANSA used a CARY 50 spectrophotometer to assist with the 
gathering of spectral transmission data of film required for 
this research. This included the spectral emission readings 
from the ultraviolet florescent tubes.    
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Chapter 1  TH E  FOR M U LA S   
 
Tests were carried out on a number of different combinations 
of formulas to study the effect on the colour, the tonal range 
and the aesthetic appearance of the salt print. Early and 
current formulas were evaluated with the best outcome of 
each discussed.  
Talbot used sodium chloride in his first salted paper prints. 
Sodium chloride is common table salt .  Today most table salts 
contain additives, (sodium aluminosilicate) anti-caking agent 
to stop moisture absorption and may be iodized (sodium 
iodide). Tests found these additives reacted with the silver 
nitrate creating a chemical fog. This reduced the print quality 
by degrading the white in the highlight areas. As a result  all 
chlorides were purchased through chemical suppliers.  The 
colours of step wedges printed on this paper will not provide 
an accurate representation but will clearly indicate relevant 
differences. A colour analysis provided with both Pantone® 
and L*a.b. colours for shadow and mid -tones (indicated by the 
white pointers)  will allow the reader to check the colours on a 
computer screen or consult a  Pantone® colour chart if 
accuracy is desired. All Formulas are set out in Appendix 1 .  
The following information summarises the results of the 
tested solutions. The first two solutions were the base for the 
additives of sodium citrate and potassium dichromate.   
o Solutions: Sodium Chloride 2%, silver nitrate 12%   (NaCl 
2% + AgNO
3
 12%) 
o  Solutions: Ammonium Chloride 2 % , silver nitrate 12 % 
(NH
4
Cl 2% +AgNO
3
 12%) 
When comparing the previous solutions ammonium chloride 
will slightly decrease exposure time and therefore the contrast 
of the print.  Sodium chloride is slightly warmer in colour  as 
seen in Figures 1-1 and 1-2. 
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S O D I U M  C I T R A T E  
Sodium citrate increases the reduction of the silver chloride 
and silver citrate to metallic silver on exposure to light. This 
decreases exposure time and therefore decreases the contrast. 
Contrary to text suggesting sodium citrate warms the colour 
results of  tests found that it cools the colour slightly. The 
tonal range is extended giving more brilliance by separating 
the tones. Increasing the sodium citrate percentage cooled the 
colours further.  Figures 1-3 and 1-4 show the difference 
between sodium chloride with sodium citrate and Ammonium 
chloride with sodium citrate.  
o  Solutions: Sodium Chloride 2 % + silver nitrate 12 % + 
sodium citrate. 2%   (NaCl 2% + AgNO
3
 12%+ Na
3
C
6
H
5
O
7
 2%) 
o  Solution: Ammonium Chloride 2 % + silver nitrate 12 % + 
sodium citrate.2% (NH
4
Cl 2% +AgNO
3
 12% +Na
3
C
6
H
5
O
7 
2%) 
P O T A S S I U M  D I C H R O M A T E  
2 drops of potassium dichromate (5% solution) in 30 ml of the 
salt solution:  (Reilly, 1980)   
o  Increased the contrast of the image. Figures 1-5 and1-6 
illustrates the tone loss in the highlights. 
o  Increased the exposure time and slightly warmed the 
tones.  
When 2 drops of a 10% potassium dichromate solution were 
used there was loss of information in the shadows before the 
exposure could render details in the highlights. An ammonium 
chloride solution with potassium dichromate is 8% to 10% 
cooler in colour than sodium chloride with potassium 
dichromate. (These colour differences were calculated from 
densitometer readings) This is illustrated Figure 1-5 and 
Figure 1-6.  
Varying the amount of potassium dichromate allowed control 
over the contrast. Potassium dichromate is only light -sensitive 
when it has something to oxidise  like gelatin.  
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Dr Ware offered the following explanation of how dichromate 
possibly affects contrast by email on the 29
t h  
of November 
2007. Potassium dichromate with silver nitrate forms 
insoluble silver chromate, the Cr(VI) cannot oxidise Ag+ any 
further. Cr(VI) can however, oxidise silver metal, Ag, to Ag+ . It 
cuts off  the higher values in the tonal scale , reducing 
sensitivity and increasing the contrast.   The chromium(VI) as 
dichromate is „used up‟  when the print is made by oxidising 
the silver metal, and is inert when reduced to chromium(III).    
o Solutions: Sodium Chloride 2 % + silver nitrate 12 % + 
Potassium Dichromate: 2 drops of 5% solution in 30mls 
of salt solution. ( NaCl  2 % + AgNO
3
  12 % + K
2
Cr
2
O
7
) 
 
o Solutions: Ammonium Chloride 2 % + silver nitrate 12 % 
+ Potassium Dichromate: 2 drops of 5% solution in 30mls 
of salt solution. (NH
4
Cl  2 % + AgNO3 12 %+ K
2
Cr
2
O
7
) 
 
Figure 1-1 Sodium Chloride + silver nitrate    
 
Figure 1-2 Ammonium Chloride + silver nitrate 
 
Figure 1-3 Sodium Chloride + silver nitrate + sodium citrate. 
 
Figure 1-4  Ammonium Chloride + silver nitrate +sodium citrate 
 
Figure 1-5 Sodium Chloride + silver nitrate + Potassium Dichromate 
 
Figure 1-6  Ammonium Chloride + silver nitrate + Potassium Dichromate 
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Sodium Chloride + silver 
nitrate    
Pantone®  
Solid Matt 
L* a.  b.  
Shadows  4625 20 16 18 
Mid-tones 4705  40 19 17 
Ammonium Chloride + silver nitrate  
Shadows  Black m 12 1 0 
Mid-tones 7530  50 5 12 
Sodium Chloride 2 % + silver nitrate 12 % + sodium citrate  
Shadows  Black m 12 1 0 
Mid-tones 7519 36 6 10 
Ammonium Chloride + silver nitrate + sodium citrate  
Shadows  Black m 12 1 0 
Mid-tones 7531  38 6 13 
Sodium Chloride + silver nitrate + Potassium Dichromate  
Shadows  Black m 12 1 0 
Mid-tones 7504  52 9 19 
Ammonium Chloride + silver nitrate + Potassium Dichromate  
Shadows  Black m 12 1 0 
Mid-tones 800 54 10 11 
Table 1-1  Chlorides and Additives 
V A R I A T I O N  T O  S A L T  F O R M U L A S  
Salt prints proved to be at their best when the chloride (salt) 
content is approximately 2% and the silver solution is 12%. 
Changing the ratio of salt to silver can be used to control the 
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appearance and the colour of the final print.  The sodium 
chloride solution was the base formula for the following tests.  
DECREASE SALT PERCENTAGE : Talbot discovered that by decreasing 
the salt there was an increase in light sensitivity , (Schaaf, 
2000) but decreasing the chloride solution below 1%  tends to 
produce prints that lack brilliance and density.  Decreasing 
the salt in the solution to: 
o  0.2% caused an increase in contrast allowing 
information in the shadows but li ttle in the highlights   
o  0.5% caused a further increase in contrast. It became 
warmer in colour and lost some detail in the highlights .   
o  1% caused the salt  solution to increase the contrast  and 
the tones became warmer in colour.   
INCREASE SALT PERCENTAGE :  Talbot found that by increasing the 
amount of salt  in the solution the paper became less light 
sensitive (this was his first attempt at stabilizing (fixing)  
images) (Schaaf, 2000). Effects of increasing the salt in the 
solution:  
o  3% created a slight decrease in contrast and the tones 
were cooler.  This percentage provided an acceptable 
tonal range, allowing control over contrast.  
o  5% created a decrease in contrast and the image 
appeared flat.  
o  10% created a substantial decrease in the contrast , 
resulting in a flat weak print that retained a purple pink 
colour.  
The step wedges in Figure 1-7 indicate the effect different 
percentages of sodium chloride have on the tonal range and 
colours. They range from 0.2% to 10% of sodium chloride 
consecutively. All were exposed using a 12% silver nitrate 
solution.  
20 
 
 
 
Figure 1-7 Silver chloride % differences 
O T H E R  C H L O R I D E S  
Alan Elliott suggested by email 10
t h
 April 2006 that many other 
chloride salts are also soluble in water and therefore maybe 
worth testing.  Calcium chloride and potassium chloride were 
chosen for testing due to availability and low hazard in 
handling. Both test solutions used 2% ratio to distilled water. 
The colour and tonal range difference between each was slight 
therefore further testing was not considered necessary.  The 
following Table 1-2 outlines the performance.   
 
In order of warmth of colour In order of light sensitivity 
1. Ammonia chloride 1.  Potassium chloride 
2. Sodium chloride 2.  Ammonia chloride 
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3. Potassium chloride 3.  Sodium chloride 
4. Calcium chloride 4.  Calcium chloride 
Table 1-2  Other chlorides 
B I N D E R S  
Binders are the substances that bind together two or more 
materials or  chemicals in a solution.  
G E L A T I N  B I N D E R  
The gelatine binder suspends the chloride solution also acting 
as a sizing agent. This prevents the silver particles from 
sinking into the paper fibres; the image has more acutance 
and appears brighter.   
0.2% of gelatin caused the print to become cooler in colour. As 
the percentage of gelatin increased the print became warmer 
and a slight sheen appeared. 2% of gelatin created a distinct 
substrate elevating the silver up from the paper. This was 
evident by the improved visible sharpness of the image  and 
visual images from the FEI Nova NanoSEM. Light began to 
refract in this translucent area and as with albumen the tones 
became warmer. Gelatin binders can be compared in Figures 1-
8 and Figures 1-9 for the colour differences.    
A R R O W R O O T  B I N D E R  
According to written text  (Reilly, 1980) arrowroot starches 
acts as a sizing and create  a warmer tone while enhancing 
detail in the shadow region. Reilly (Reilly, 1980) suggests that 
the silver nitrate solution requires citric acid. As “starch is 
not an active organic substance…it has no effect on the 
reduction of silver chloride”  (Reilly, 1980 p22). However tests 
with arrowroot without ci tric acid in the silver nitrate  solution 
proved this was not necessary.  
Arrowroot was difficult to coat  but research uncovered an 
early formula originally published in 1924 (Wall and Jordan, 
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1975). The percentage of water was higher and sodium 
carbonate is included to make it less acidic. The odour of 
ammonia (from ammonium chlor ide see arrowroot formula on 
page 93) was pungent while making the solution, but this 
reduced in a few hours. This ammonia accelerates the 
sensitivity of the starch solution.  S tarch solutions appeared to 
sit in the space between the paper fibres. As the paper dried it  
became matt in appearance. It  therefore has not the same 
luminosity as albumen or gelatin.   
 
 
A L B U M E N  B I N D E R  
The image sits on the surface of the paper providing the 
appearance of a greater density range through the refraction 
of the light. It appeared to resolve fine detail more than the 
plain salted print. Depending on the coating/s applied an 
albumen print has a slight sheen to glossy finished surface,  
providing brilliance, absent in salted paper prints.  
Beating the egg white breaks down the albumen into a uniform 
consistency. The salt and the acid help with the fermenting of 
the albumen solution (see albumen formula page 92 ). The 
shorter fermentation times created a dull surface. After two 
weeks of fermentation the surface offered a better gloss 
finish. The surface appeared dull when the solution was 
applied under 15°C. 
Either sodium and ammonium chloride can be used in the 
albumen solution to create silver  chloride, ammonium chloride 
creates a colour 8% to 10% cooler than sodium chloride. (These 
colour differences were calculated from densitometer 
readings) 
 
The Figures 1-8 to 1-11 and Table 1-3 indicate the different 
surfaces, colours and tones from each of the binders.  
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Figure 1-8  0.2% Gelatin Binder 
 
Figure 1-9  2% Gelatin Binder 
 
Figure 1-10  Arrowroot 
 
Figure 1-11  Albumen 
 
2% gelatin Binder 
Shadows  7975 19 17 8 
Mid-tones 7517  52 16 15 
Arrowroot 
Shadows  Black m 12 1 0 
Mid-tones 4705 40 19 17 
Albumen  
Shadows  4975 19 17 8 
Mid-tones 876 49 17 26 
Table 1-3  Binders 
Comparison in Figure 1-12 shows the different surfaces at 
high magnification. Although the magnifications are not 
consistent 2% of gelatin shows how it  sits on the fibre surface.  
The 0.2% of gelatin and starch binders sits between the fibres 
whereas the albumen binder completely conceals the fibres.   
0.2% Gelatin Binder  Pantone®  
Solid Matt 
L* a.  b.  
Shadows  Black M 12 1 0 
Mid-tones 7518  40 19 17 
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Figure 1-12 Binder surfaces 
 
T H E  S I L V E R  N I T R A T E  S E N S I T I Z E R    
The light sensitive substance in salt and albumen paper is 
silver chloride. Silver chloride is insoluble in water. Sodium 
chloride solution is coated on the paper followed by the silver 
nitrate solution, thus creating silver chloride and sodium 
nitrate. Sodium nitrate is soluble and is washed away during 
the processing.  
The silver nitrate sensitizing solution was made using 
distilled or de-ionized water . Any contamination resulted in 
cloudy white precipitate of s ilver chloride and silver 
carbonate. This also limited the tonal range in both the 
shadow and highlight regions of the print.  
Silver nitrate in isolation is not light sensitive . It becomes 
photosensitive in the presence of substances that readily 
oxidise. These include not only the salt solutions but paper 
cellulose, gelatin or starch . 
D E C R E A S E  T H E  S I L V E R  N I T R A T E  P E R C E N T A G E   
A small reduction in the percentage of silver nitrate in the 
solution showed benefits in printing high contrast negatives. 
As the percentage of silver reduced further, the prints became 
weak and ineffective.   
The effect of decreasing silver nitrate:  
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o  1% showed little detail in the highlights and the mid 
tones decreased in contrast. The shadow detail was 
weak. Spots described as „measles ‟  appeared after  some 
time. Measles are illustrated in Figure 1-13.   
o  5% increased the warmth of the colour  and the print 
began to lose highlight detail but gained shadow detail.   
O  10% decreased the contrast and the print appears 
warmer in colour. The print was still  satisfactory.  
 
I N C R E A S E  S I L V E R  N I T R A T E  P E R C E N T A G E   
Small increases in the percentage of silver nitrate in the 
solution can be beneficial in printing low contrast negatives .  
As the percentage increased bronzing affected the shadow 
regions and yellowed the highlights, damaging the print ‟s 
tonal range.  
Results of increasing the silver nitrate : 
o  15% increased the contrast. The colour was cooler and 
showed some loss of detail in the shadows. The 
highlight detail was more apparent. The print was still 
acceptable.  
o  20% created further increase in the contrast and further 
loss of detail in the shadows. There was some bronzing 
and more detail in the highlights .  
o  30% increased the contrast, allowing little detail  in the 
shadows. Bronzing became obvious with less detail in 
the highlights. The highlights became yellow.  
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                            Figure 1-13  Measles 
 
 
Figure 1-14 Silver Nitrate Variances 
Figure 1-14 illustrates the effect different percentages of 
silver nitrate solution had on salt prints. A 2% sodium 
chloride solution was used in all tests.  
 A D D I T I V E S  T O  S I L V E R  N I T R A T E   
Citric Acid in the silver nitrate solution (Reilly 1980) is 
suggested as a preservative of the sensitised paper. However 
it was found to precipitate out of the silver nitrate solution  
over a period of 2 to 3 hours. The paper sensitised with citric 
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acid included effects the light sensitivity, the resulting 
images appear slightly fogged, loosing their full tonal range.  
Potassium dichromate in the silver nitrate solution to increase 
the contrast, as suggested by (James, 2002) immediately 
precipitates creating silver chromate and potassium nitrate 
turning the solution bright red.   
Each change or variation to the salt solution created a 
difference to the final print. Dramatic differences were 
observed when including potassium dichromate or sodium 
citrate in the solution. The ratio of salt to silver also 
permitted control over not only the tonal range and contrast 
but also the colour.  If the ratio was too far from the norm of 
2% salt solution and 12% silver nitrate solution the image lost 
tone and density.  
Silver nitrate solutions did not benefit from any additives. By 
changing the percentage of the silver nitrate in the solution , 
colours and the tonal range were controlled. 
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Chapter 2  TH E  PAP ER  
The original papers used by Talbot were 100% cotton writing 
paper sized with gelatin  from the J. Whatman's 'Turkey 
Mill ' . (Schaaf, 2000) 
Understanding the characteristics of paper was essential when 
deciding on papers to test. Paper making can be divided into 
the following groups; handmade, mould made and machine 
made.  
HAND-MADE :  Individual sheets are made from cotton or linen 
pulp and are handcrafted with little grain which creates 
greater strength.  Owing to availability and expense only two 
were chosen for this research.  
CYLINDER /MOULD-MADE :   Most watercolour rag papers are made 
from 100% cotton or linen. Quality is consistent and easily 
available. Most of the test were carried out on this paper  
MACHINE MADE :  These were avoided as they usually consist of  
wood pulp, lignin, bleaches and additives that cause chemical 
fogging when applying silver  nitrate solutions.  
P A P E R  C O M P O S I T I O N  
SIZING: This increases surface strength and resists the 
penetration of solutions into the fibres of the paper. Gelatin is 
the most common type of sizing suitable for salt printing.  
SURFACE SIZING indicates it is only sized on one side, most of 
the tests were carried on surface sized papers .  
TUB SIZING refers to immersing dry finished sheet into a bath 
of hot gelatin forming a skin over the paper surface which is 
then usually hardened.   
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INTERNAL SIZING is known as beater or machine. The sizing is 
added to the process before the formation of the sheets  
(Turner, 1998).    
FILLERS AND LOADINGS: Mineral pigments bind the fibres 
together, filling between the gaps creating denser sheets  
(Turner, 1998). These include calcium carbonate (acid buffer),  
China clay (kaolin), titanium dioxide and optical brighteners.  
All of these reacted with the silver chloride before exposure, 
creating chemical fogging.  
WATERLEAF: This is the term for no sizing, these are papers 
very absorbent  and therefore are not suitable for salt  printing. 
They created flat prints and uneven colours because of the 
inconsistent absorption rates of the solutions  into the paper. 
Albumen however sealed the surface of the paper thus making 
it usable. 
S U R F A C E  F I N I S H I N G   
Rough: This was difficult to coat and the texture made the salt 
print look flat, due to  the scattering of light reflect ing from 
this textured surface.  
NOT: Cold pressed, this means i t is not hot pressed through 
rollers. A brush was used to apply the coating and although 
some acutance was lost with the texture, this surface was 
aesthetically acceptable.  
Hot Press: The smooth finish is achieved by using hot rollers 
or pressed through cold polished metal rollers . This surface 
provided the greatest tonal  range and acutance. The colours 
were easier to evaluate on this type of surface.  
240 gsm to 350 gsm were easier  to use for salt printing but 
lighter weights of 180gsm and 140gsm were tested with 
satisfactory results. Lighter weights would curl and require 
taping to a firm surface. 140 gsm tore at times during the wet 
processing. The heavier papers took longer for fixer removal 
to occur. 
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C A R E  O F  P A P E R  
Papers were handled as little as possible with white cotton 
gloves. Fingers left oils and salts which increased the 
absorption rate of the solution creating stains on the print.  
Any surface marks were removed gently with a soft brush or 
eraser. Disturbing the surface of the paper made it more 
absorbent and appeared as a stain on the print.  
P A P E R S  S U I T A B L E  F O R  S A L T  P R I N T I N G :  
All paper tests were carried out using 2% sodium chloride 
solution and 12% silver nitrate solution using the control 
negative. This uniformity allowed easier comparison s between 
the performances of each of the papers. The results are listed 
in order of the ability of the paper to reproduce a full tonal 
range and acutance. All papers were acid-free with no optical 
brighteners and Neutral pH.  The five best papers were 
magnified on the Nova NanoSEM to view their structure. The 
colour step-wedges and tables help to analyses colours. The 
pointer marks the mid-tone and shadows on the step-wedge 
and establishes the paper base colour .   
BERGGER COT 320 MOULD MADE 320 gsm HP 100%. This paper 
was not available in Australia  and the test sheets were 
purchased directly from the paper wholesaler  in France.  
The high magnifications as shown in Figure 2-1 indicates the 
large amount of gelatin sizing. When hot pressed it provides a 
hard surface. This hard compressed surface creates the 
coolness of the print.  
 Colour, Tones, and Appearance: The salt print resulted in a 
cool deep brown colour . It held the tones in both highlight 
and shadows, showing 19 clear steps.   
TALBOT HANDMADE 240 gsm 100% cotton  heavily gelatin tub 
sized. This is not available in Australia  and samples were 
purchased from the Ruscombe Mill  in France.   
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High magnifications Figure 2-2 shows the large amount of 
gelatin sizing; both in and on the surface. This has not been 
hot pressed like the Bergger paper, the gelatin remains soft 
naturally elevating the silver chloride providing an extremely 
warm colour.   
Colour, Tones, and Appearance:  The salt print was a rich warm 
brown colour. It held the tones in both highlight and shadows 
showing 19 clear steps.   The Talbot sizing was inconsistent 
with some flaws and specks throughout the surface. It was 
inconsistent in its performance but the quality of successful 
prints made it worth persisting . The surface became very soft 
when coating the salt solutions. To ensure an even coating of 
silver nitrate solut ion the salted paper was left to „cure‟ for 
24 hours before sensitising.  This lighter weight paper curled 
when moisture was applied and needed to be secured while 
coating.  
ARCHES PLATINE MOULD MADE (French) 310 gsm HP 100% 
cotton. The amount of gelatin seen in Figure 2-3, is less than 
the previous two papers. Although this compressed surface 
creates cool toned prints it did not elevate the images to the 
same degree due to the smaller amount of sizing. 
 Colour, Tones Paper Appearance:  The salt print was a cool 
brown colour. It held the tones in both highlight and shadows 
showing 18 clear steps. It held the tones extremely well and 
was consistent in its performance and quality.   
FABRIANO ARTISTICO MOULD MADE (Italian) 300gsm HP 100% 
cotton. The gelatin sizing appears to be less than previous 
papers and irregular in its coverage (Figure 2-4).  The image 
sits in the fibres which curbs the tonal range. The cream paper 
colour base made the tones appear warmer.  
Colour Tones and Appearance:  The paper was warm in colour 
so the highlights were not as clean as the previous papers . I t 
held the tones in both highlight and shadows showing 16 clear 
steps. The surface sizing held the tones well.   
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BUXTON HANDMADE PLATINOTYPE 240 gsm 100% cotton HP . 
This is un-buffered and internally sized with Alkyl-ketene-
dimer (AKD), a synthetic archival  internal sizing agent; this is 
a hydrophobic or water repellent sizing. Produced in 
Ruscombe Mill France 
 
The high magnifications in Figure 2-5 show the large amount 
synthetic sizing. The image is elevated by both the sizing and 
the albumen binder. The texture and slight gloss produce d 
quite different result to other papers.  The step-wedge Figure 
2-10 is albumen coated, although not consistent with the other 
step wedges the chemical fogging of the salt print would not 
allow a true comparison of the tonal range .  
Colour, Tones and Appearance:  This paper worked extremely 
well for albumen printing. It provided rich purple brown tones 
with a full tonal range. Buxton paper was not suitable  for salt 
printing. When the silver nitrate solution was applied to the 
salted paper the AKD created a chemical fog , reducing the 
highlights and flattening the shadow regions. Albumen 
protected layer prevents the silver nitrate from reaching the 
paper.   
 
Figure 2-1 Bergger Paper High Magnifications 
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Figure 2-2 Talbot Paper  High Magnifications 
 
Figure 2-3 Arches Platine High Magnifications 
 
Figure 2-4 Fabriano Artistico High Magnifications 
 
Figure 2-5 Buxton Paper High Magnifications 
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Figure 2-6  Bergger Paper 
 
Figure 2-7 Talbot Paper 
 
Figure 2-8 Arches Platine 
 
Figure 2-9 Fabriano Artistico 
 
Figure 2-10 Buxton Paper 
Bergger Paper Pantone®  
Solid Matt 
L* a.  b.  
Shadows  Black m 12 1 0 
Mid-tones 11 m  42  4 7 
Highlights 7499 m 92 -1 12 
Paper base 7485m 90 -5 7 
Talbot Paper 
Shadows  145 m 20 17 23 
Mid-tones 4635 45 19 30 
Highlights 670 m 94 -2 21 
Paper base 7499m 92 -1 12 
Arches Platine  
Shadows  4975m 17 19 8 
Mid-tones 10 m 47 4 6 
Highlights 7499m 92 -1 12 
Paper base 7499m 92 -1 12 
35 
 
Fabriano Artistico 
Shadows  4625 m 20 16 18 
Mid-tones 875 m 52 12 22 
Highlights 670 m 94 -2 21 
Paper base 607 m 92 -4 21 
Buxton Paper 
Shadows  Black m 12 1  0 
Mid-tones 7518 m 40 11 10 
Highlights 7401 m 92 1 18 
Paper base 7499 m 92 -1 14 
Table 2-1  Paper Colours 
Other papers tested:  
SAUNDERS WATERFORD (English) 300, and 150 gsm HP 100% 
cotton. This held tones well  and offers very warm tonal range. 
It lost the highlights to the warm tones of the paper.   
RISING STONEHENGE MACHINE MADE (English) 245gsm NOT 
100% cotton. As it is buffered with calcium carbonate the 
sensitivity of silver nitrate caused fogging. The paper was 
absorbent creating a dull print. Albumen was not affected as it 
isolates the paper from the silver nitrate solution.  
ARCHES AQUARELLE MOULD MADE (French) 300gsm HP 100% 
cotton. This is an un-buffered paper, internally and surface 
sized with gelatine. It provided a reasonable tonal range with  
pleasant warm tones.  
FABRIANO TIEPELO MOULD MADE Watercolour ( Italian) 290 gsm 
100% cotton and internally sized.   This was well priced paper. 
It was soft surfaced paper with a high absorption rate  
therefore unsuitable for plain salted prints .  The results 
improved with gelatin and albumen solutions.  
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LANAQUALLE MOULD MADE, 300gsm HP, 100% cotton. This is 
un-buffered, internal and externally sized with AKD. It is well 
priced but the results were disappointing. The prints were 
blotchy due to uneven absorption ; even when binders were 
used in the salt solution.   
CRANE‟S DIPLOMA PARCHMENT  (USA) (replacement for Cranes 
Platinotype) MACHINE MADE 177gsm HP 100% cotton rosin and 
alum sized. This gave a reasonable result but the light weight 
paper tore easily making processing difficult.  
CRANE KID FINISH 177 gsm 100% cotton un-pressed. This 
lightweight paper needed careful handling when coating and 
processing.  
A D D I N G  S I Z I N G  T O  P A P E R  
There were advantages in sizing paper before coating with the 
salt solutions.  
1.  It allowed use of porous papers that were not otherwise pre-
sized.    
2.  It created a different finish to the surface. 
3.  Papers that were highly textured could be used.  
4.  This was used as a method to control the colour.  
The different sizing tested:  
o  Gelatin.  
o  Gelatin hardened with glyoxal.  
The gelatin sizing solution was kept above 20°C or it did not 
coat evenly. A second coat of gelatin  assisted with coating 
solutions on rough textured surfaces.  
Sizing prevented solutions from soaking into the paper making 
the coating more uniform. Although hot press papers with 
hard surfaces gave the salt prints a better definition with a 
cool colour, papers with heavy gelatin sizing such as Talbot 
also provided warm colours but still  with a long tonal range .  
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H A R D E N I N G  T H E  G E L A T I N  S I Z I N G  
Unfortunately the chemicals used for hardening gelatin are 
dangerous.   
Adding sodium carbonate to glyoxal creates an alkaline bath. 
This assists binding between the sizing and the hardener, the 
high pH maximises the hardening (Walls and Attridge, 1977) . 
Testing discovered sodium carbonate remained in the paper 
and created a chemical fogging in the salt print therefore 
sodium carbonate could not be included. 
100% cotton proved to be the most stable base for salt  
printing. Papers made from other fibres were found to be 
unsuitable, reacting with the silver to create a chemical fog. 
Any additives apart from gelatin sizing, act as an oxidant with 
the silver chloride causing a chemical fog,  or non image 
making silver. An albumen coating prevented the silver 
chloride from reaching the paper surface allowing paper 
normally not suitable for salt printing to be used.   
Temperature and humidity influenced the absorption rate of 
the solutions. Papers that had l ittle or no sizing were quite 
porous and the solutions sunk into these types of papers. 
These made the image look softer, creating a dull matt  
appearance.  
Textured papers were more difficult to coat  but this was 
overcome by using a brush to apply the solution or sizing with 
gelatin before adding the solutions . The light scatters from 
the textured surfaces and flattened the image appearance.  
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Chapter 3  COA T IN G  TH E  PA PE R  
Ensuring that the salt print coat ing is even and consistent is 
important to evaluating the tonal range and colours. This 
chapter explored ways of coating and their effects.  
Coating paper can be broken into 3 basic methods; floating the 
paper in a bath of solution, brushing on , or pushing the 
solution with a glass rod.  
FLOATING OR SUBMERGING IN A SOLUTION BATH: The paper 
can be completely submerged, or float on the surface of the 
solution. Submersion in the salt solution created a flat image 
as the silver seemed to sit deeper into the paper. It was 
difficult to estimate the amount of solution that was absorbed 
when floating the paper on the solution . Coating the silver 
nitrate in the bath was not attempted due to the danger of 
handling large quantities of this solution .  
BRUSHING :  Brushes with no metal parts must be used as the 
metal reacts with the solutions. The examples tested were 
hake brush, sponge brushes and Buckle brushes (cottonwool 
twisted into a test tube) . Care was needed to ensure the 
coating was even and it was difficult to estimate the amount 
of solution used to coat the paper. This method was not 
economical as the brush retained some of the solution.  
PUSHING OR DRAGGING THE SOLUTION:  Glass puddle pushers 
or chemical pushers push a pool of the solution evenly across 
the paper.  By measuring the solution out with a syringe this 
coating system was economic, fast and relatively precise.   
 
C H E M I C A L  P U S H E R S  
Heiner Petersen of Petersen Scientific Glass made the first test  
chemical pushers for this project . These were made from glass 
rods 10mm in diameter with a central handle attached.  
Although relatively successful, they were not always 
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completely straight, leaving areas with no solution on the 
paper.  
Heiner suggested during a telephone 
conversation on 6
t h
 of June 2006 to use round 
glass tubes known as capillary glass, 10mm in 
diameter with 2mm walls  as illustrated in 
Figure 3-1 These were bent into a triangular 
shape so they could be held with one hand.  
S A L T  C O A T I N G  
The amount of solution required changed with: 
1.  Humidity.  
2.  Heat. 
3.  Paper surface. 
When using a higher percentage of gelatin in the salt solution , 
the paper and the solution were heated to 20°C. This stopped 
the onset of the gelatin setting and „dragging ‟  unevenly down 
the paper. Increasing the quantity of fluid applied to the 
paper also eases this problem.  
Allowing the solution to soak in before using warm air to dry  
the paper gave a more consistent and even surface. Applying 
excessive heat while still  quite damp, dried the salt on the 
surface leaving salt crystal trails or patches.   
 
A L B U M E N  C O A T I N G  
Albumen was more difficult to coat than plain salted paper. 
Bubbles and lumps of solution created dark spots and circles. 
Uneven patches showed as differing densities in the final 
print.  There was variation from one solution to another , some 
being quite glutenous and sticky.   This is due to the hen‟s diet  
which affects  the white of the egg. Adding a little more 
 
Figure 3-1 Glass Rod  
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distilled water usually solved this problem. Coating was found 
easier when the following steps were taken.    
o  Increasing the amount of solution appl ied.  The 
excess solution allows control over the smoothness 
of the coating.  
o  Adding 0.5% of wetting agent to the albumen solution 
was suggested in some texts to reduce air bubbles 
(Reilly, 1980). In practice no significant difference 
was found.  
o  Removing any excess albumen around the edges of 
the print; the excess forms hard lumps which made it 
difficult to move the rod evenly across the paper 
when applying the silver nitrate solution.  
The ease of coating increases as the albumen ages.  (Webb and 
Reed, 2000) state that the solution can be used immediately. 
However other texts suggest that after the first twenty four 
hours it should be filtered through cheesecloth, followed  by a 
fermentation period of two days (James, 2002) one week 
(Farber, 1998, Reilly, 1980) and Mike Robinson in Barnier, 
(2000).  
A glossier finish for the albumen was created by drying the 
surface at about 30°C.  
The silver nitrate coating sets or coagulates the first coating 
so there was no need to harden this unless a second coat of 
albumen was preferred.  A second coat increases the surface 
gloss, thereby producing an extra brilliance to the albumen 
print. Hardening is essential to avoid softening the first 
albumen coat while applying the second.  
The following methods of hardening were tested:  
1.  Storing for four months ensured the albumen was 
sufficiently „cured ‟  and was hard enough to accept a 
second coat.  
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2.  Steaming the surface of the first coating for 1 minute. 
(Farber, 1998). The silver nitrate solution softened the 
albumen solution in less than one minute. Therefore was 
not considered successful.  
3.  Place a piece of paper over the surface of the dry 
albumen coated paper.  Set an iron at maximum 
temperature and move evenly over this paper (James, 
2002). The silver nitrate solution softened the albumen 
solution in less than one minute.  Therefore this was not 
considered successful.  
4.  Placing the print in a bath of 70% isopropyl alcohol for 
15 seconds. This method was convenient as there is no 
waiting time and i t proved to perform as well as the 
ageing method.   
Most texts advise that  2% ammonium chloride should be added 
to the bath of isopropyl alcohol as the bath leaches the 
chloride from the first coating (James, 2002) (Reilly, 1980) 
reiterated by Farber 1998, and Mike Robinson (Barnier, 2000). 
Numerous tests were carried out proving the added chloride 
increased exposure time dramatically and the print was pale 
and weak.  The extra chloride decreased the contrast 
considerably.   Reilly (email 18
t h
 December 2007) strongly 
suggested that it was a „mistake ‟  to add chloride to the 
isopropyl alcohol ; this appears to contradict  his 1980 text.    
 
A R R O W R O O T  ( S T A R C H )  C O A T I N G  
Even after finding a formula that gave consistent coatings,  
arrowroot still  proved to be the most difficult solution to 
coat. This difficulty was resolved by increasing the amount of 
solution applied to 6 ml for an 8 x 10 print. 3mls is applied at  
the top of the page and 3ml of solution at  the bottom, 
providing an even coating.  
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A defined mark was left on the paper if the rod stopped 
pushing fluid in the image area, even for a few seconds.  This 
was due to the rapid absorption created by ammonia. Paper 
sensitised less than three hours after the starch coating  
decreased exposure times by 50%. This was due to ammonia 
increasing the sensitivity of the silver chloride .  There was a 
rapid absorption rate of the silver nitrate solution if the 
arrowroot coating was not left to „cure‟.  Unless there was a 
substantial increase of the silver nitrate solution t he coating 
was uneven.  Leaving the coated paper to cure for a minimum 
of twelve hours provided a stable surface with normal  
exposure times.     
 
S E N S I T I Z I N G  T H E  S A L T E D  P A P E R   
As the silver nitrate solution is applied the paper becomes 
light sensitive to ultraviolet light and the visible spectrum up 
to 645nm. A 50 watt incandescent light was set at 1.5 m from 
the working surfaces where sensitising was carried out.  
Fluorescent lights were encased with a UV film blocking the 
spectral light rays below 400 nm.  Tests were performed to 
ensure no light would „fog ‟  the salt print during short period 
of time (up to five minutes)  required during the sensitizing 
step. The sensitised paper was stored in the dark until ready 
for use.  
 
Earlier methods of sensitising were performed by floating the 
salted paper on the surface of a bath of silver nitrate solution.  
This is considered a dangerous practice and a wasteful 
method, using large amounts of silver nitrate. A number of 
texts including (James, 2002) (Reilly, 1980, Barnier, 2000)  and  
(Barnier, 2000) still  today recommend this method. Crawford 
(1979) foolishly suggests that it is considered a badge of 
honour to stain you hands with si lver nitrate !  
The use of a glass rod and the syringe method of coating 
proved to be the safest method avoiding all  contact with the 
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silver nitrate solution. The same quantity of silver nitrate 
solution is used as for the salt solution. Therefore if  2 ml of 
salt solution is used then 2 ml of silver nitrate solution  was 
also applied.  
By using a glass rod and a syringe (without the needle) it was 
easy to control the amount of si lver nitrate solution applied. 
The exact amount of silver nitrate solution can be drawn up 
into the syringe from the bottle. Once practi sed at this 
method, the coats became even, the ratio between the salt and 
the silver nitrate solution was controlled and the coating 
dried quickly.  
Coating the silver nitrate onto the dry sodium chloride coating 
creates silver chloride, the imaging making compound and 
sodium nitrate which must be washed out of  the print after 
exposure.  
S E N S I T I Z I N G  A L B U M E N  P A P E R    
o  As with the albumen chloride solution, increasing the 
amount of silver in the syringe or on the brush  ensured easy 
application, also minimising the bubbles.  The bubbles are 
created by the softening of the albumen solution.  
o  Each bubble remaining on the paper left a dark circle in the 
image.  
S E N S I T I Z I N G  A R R O W R O O T  P A P E R    
Citric acid in the silver nitrate solution is said to decrease the 
exposure time and decrease the contrast. While increasing 
sensitivity, the citric acid in the silver nitrate solution make s 
the paper more difficult to tone  (Crawford, 1979). Adding 
citric acid to the silver nitrate solution decreased the 
exposure time and bronzing became an issue in the shadow 
regions. This appears to contradict the need to increased 
sensitivity of the silver nitrate solution.  
Reilly states that arrowroot requires a stronger silver nitrate 
coating and needs to be applied rapidly due to the starch‟s 
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solubility (Reilly, 1980). In practice however, it was found 
unnecessary to increase the strength of the silver nitrate 
solution. The coating problem was solved by applying an 
increased amount of the silver nitrate solution and draining 
off the excess.   
 
S T O R A G E  O F  S E N S I T I Z E D  P A P E R   
Trials proved that storing sensitized paper dulls the print.  
Some chemical fogging appear s after time, depending on 
temperature and humidity.  The highlights lost their clarity 
and there was loss of overall density and sensitivity to light. 
Albumen started to show yellowing in the highlights. It was 
found that storing in temperatures below 5 °C lowered the 
sensitivity and the fogging could be delayed for up to four 
hours.   
In summary glass rods were found to be an economic, precise,  
fast and easy method for coating and easily washed to remove 
all chemical traces. However glass rods were not suitable for 
highly textured surfaces. Pushing the fluid down the paper can 
be difficult and the rod may „bruise‟ the peaks  of the texture. 
Once the chloride was omitted from isopropyl alcohol for 
hardening the albumen this  was consistently successful when 
applying the second coat.  
Leaving the most salted paper to cure for twenty-four hours 
reduced the moisture content providing a more stable coating 
surface for the silver nitrate solution. Despite literature to the 
contrary, storage of sensitised paper was unsatisfactory owing 
to the decrease in sensi tivity and fogging.  
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Chapter 4  TH E  NE G AT I VE   
 
The salt print is a contact process requiring a negative the 
same size as the desired print. Exposures are considerably longer 
than processed out papers, minutes to hours as opposed to seconds  
in an enlarger. The enlarger light is  not strong enough to expose 
salt prints. UV is required for exposure and the negative must be in 
“contact”  with the sensitised paper.    
The negatives were exposed on 8x10 film to help amplify 
differences between each film type.  A step wedge was placed 
in the image, large enough to read on a densitometer.  This 
eliminated the need to enlarge the image, minimizing any 
artefacts the digital scan may introduce. The most successful 
analogue film negative was selected as the control to compare 
all other negative types.  
Self-masking is fundamental in producing the salt print ‟s 
extended tonal range. This is created by the silver chloride 
converting to metallic silver during exposure , thus blocking 
the shadow areas ( the light part  of the negative). This slows 
the exposure to the shadow region allowing the highlights ( the 
dense/dark part of the negative) to continue printing. The 
self-masking permits a gradation of light tones while still  
holding shadow detail.  Correct negative density is therefore 
important for the highlights so these lighter tones do not over  
expose. Negatives, whether digital or analogue, are critical to 
the prints tonal range.  This chapter explores the different 
ways of producing negatives.  
T Y P E S  O F  N E G A T I V E S  
Although negatives fall  into two major groups, analogue and 
digital,  these groups do interlace. An analogue negative can be 
produced from a digital file and analogue negatives can be 
digitised to create inkjet negatives.   
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A N A L O G U E  C O N T I N U O U S  T O N E  F I L M  N E G A T I V E S  
Analogue negatives have traditionally provided an excellent 
continuous tone. Development controls can provide the extra 
density required for salt prints.   
Certain disadvantages come with using film. The number of 
black and white films available on the market has continued to 
decline since the introduction of digital capture cameras.  
35mm and medium format films must be enlarged for contact 
printing by means of inter -negatives or reverse processing. 
These materials are expensive  and darkroom facilit ies for 
processing are required. 
F I L M S  T E S T E D   
ILFORD FP4  F ILM 125  ISO  This film created a wide tonal range 
extended by the characteristic low film base fog. As a result of  
this low film base fog and slower speed Ilford‟s HP4 film 
offered the best result with most developers.  Tests were 
carried out at 80 ISO, 100 ISO, 125 ISO and 200 ISO  
o  ILFORD HP5  400  ISO. This film offers  Similar qualities to 
the Ilford FP4 film. However the film base was not as 
clear and did not extend the tonal range to the same 
degree. This was tested at 250 ISO and 450 ISO 
o  FOMAPAN CLASSIC 200  ISO. The PMK developer warmed the 
negative colour. However this f ilm emulsion and base 
fog compressed the salt print tonal range.  
o  FORTE FORTEPAN  100 ISO film rated at 100 and 200 ISO 
Base fog limited the tonal range creat ing similar results 
to Fomapan, again compressing the salt print tonal 
range. 
o  FORTE FORTEPAN  200 ISO film Tests at 200 and 400 ISO 
both showed the base fog and film emulsion limited the 
tonal range. However, this performed slightly better 
than Forte Fortepan  100  ISO. 
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o  ROLLEI SHEET F ILM  25 ISO to 6400 ISO rated at 200 ISO. 
The film emulsion and base fog again limited the tonal 
range giving similar results to Fomapan. 
Film base fog or chemical fogging of commercial films is part 
of the development process caus ing density in the highlights 
and reducing the contrast of the film. This fog may also take 
place during poor storage or ageing. Ilford FP4 with the lowest 
fog base proved to provide the best results .  
F I L M  D E V E L O P E R S  T E S T E D  
All developers were tested at both recommended and 
increased times, varying strengths and temperatures .  
PMK  DEVELOPER  The oxidising action of the pyrogallol developer 
hardens the gelatin , creating a relief on the film surface.  This 
leaves a green/yellow/brown stain. To further the tanning 
process (Hutchings, 1992) suggests placing the negative back 
in the developer . This however flattened the tonal range and 
therefore not used in the developing processes. PMK provided 
the best tonal range to the salt  print in all film tests. The 
formula for this developer is set out in Appendix 3 of this 
paper.  
o  AGFA RODINAL DEVELOPER  This formula dates back to 1880s 
and is considered a high definit ion developer with 
enhanced acutance and is accepted as a good all round 
developer (Anchell,  2000).  Although it performed 
reasonably well it did match the tonal range of the PMK.  
o  PYROCAT -HD  DEVELOPER This iS Pyrocatechol-based 
developer which is said to produce similar results to 
PMK developers. It produces a blue/brown stain instead 
of the green/brown stain left by PMK.  This produces a 
limited tonal range.  
o  KODAK D76  DEVELOPER  is the most commonly used 
developer due to its stability and predictability . This 
did not provide an adequate tonal range.   
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I N C R E A S I N G  T H E  T O N A L  R A N G E  P O S T  D E V E L O P M E N T   
Negative reducers are normally used to reduce the density of  
film when over developed or over exposed. This was explored 
as a way to increase the tonal range by reducing the chemical 
fog.   
o  Ammonium thiosulfate and citric acid.  This reduced 
shadow region but did not reduce the highlights to the 
same degree.  
o  Kodak R-4b: Despite the statement that it removed the 
fog base (Anchell,  2000)  it proved to remove the density 
in the highlights also.  
o  Farmers Reducer removed the fog base but also removed 
the density in the highlights . 
Negative intensifiers are  generally used to increase the film ‟s 
density when either under exposure or under development has 
occurred. 
o  Selenium solution of 1:10 for 10 minutes increased the 
highlight ‟s density, increasing the tonal range by 2 
stops while increasing the shadow region to a lesser 
degree. 
Selenium was the only successful agent to increase the tonal 
range using a post development process.  
R E S U L T S  O F  A N A L O G U E  N E G A T I V E S  T E S T S  
The combination of HP4 film and PMK developer produced the 
best salt print negatives. The negatives were exposed for the 
shadows, rating the film at 100 ISO. The strength of the 
developer solution was doubled to increase the film density.  
Many of the negatives tested appeared to provide a good range 
and densitometer readings seemed to confirm this. However 
the print tests did not match the expected results, except for 
the FP4 film in PMK developer . Chemical fog seemed to impede 
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the information in the highlight and mid-tone regions. 
Analyses indicated that the green/brown of the PMK negative 
controls the way the UV spectrum transmits the light to the 
sensitised paper , extending the tonal range. The PMK stains 
the gelatin base proportionally  to the density, the denser the 
region the greater staining.  Further, the swelling or relief 
visible across the negative surface appears to add an extra 
dimension.  
The following figures, chart and tables set out how each of the 
films were tested and recorded.  Figure 4-1 A.  is the analogue 
negative film and figure 4-1 B. is the resulting salt print. The 
Table 4-1 sets out the readings taken on the densitometer  
from the film, which are converted to the Chart 4-1. The same 
reading method was used for each film tested and the 
resulting print. More than 150 tests were carried out; their 
inclusion was considered unwieldy for the reader. These are 
available for viewing if so required.  
 
 
A                            B  
Figure 4-1 A Negative and B Salt Print 
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Film No.  
FP4 30 Development   
Date: 
26/10/06 
Dev..Time Dev..Temp Dev. Type  Stain 
Pre-
wash 
7 min 26 C PMK 2:4:100 No No 
Steps Cyan Magenta Yellow VIS 
1 0.30 0.30 0.33 0.35 
2 0.60 0.63 0.68 0.65 
3 0.73 0.75 0.85 0.80 
4 0.76 0.78 0.89 0.83 
5 0.83 0.85 0.98 0.90 
6 0.94 0.96 1.11 1.01 
7 0.99 1.01 1.17 1.06 
8 1.05 1.07 1.24 1.12 
9 1.10 1.13 1.32 1.18 
10 1.19 1.21 1.42 1.26 
11 1.26 1.29 1.52 1.34 
12 1.34 1.37 1.62 1.42 
13 1.43 1.46 1.73 1.51 
14 1.52 1.55 1.85 1.60 
15 1.60 1.64 1.95 1.69 
16 1.70 1.73 2.05 1.78 
17 1.80 1.83 2.18 1.87 
18 1.99 2.03 2.41 2.07 
19 2.09 2.12 2.52 2.16 
Density 
range  1.79 1.82 2.19 1.81 
 
Film Exposure 
 
    
ISO speed Aperture EI 
Av density 
units 
Image 
density 
units 
100 MAR f32 1.2 1.90 
1.74 
 
Table 4-1 Film Density Readings 
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Chart 4-1  Film Density Readings 
 
R E A D I N G S  O N  A  D E N S I T O M E T E R  
Density is the measure of light which passes through the 
negative. This is known as transmission density.  Light 
reflecting from printed material  is known as reflected density. 
The densitometer gives set values to transmitted and reflected 
light. This set of values allows a consistent comparison for 
both the film and the resulting prints . Density range refers to 
measuring the thinnest and the densest part of the negative; 
the difference between is the density range.  
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Chart 4-2 demonstrates the difference the developers made on 
the film and corresponding effect on the print.   
 
Chart 4-2  Film Print Comparison 
 
E N L A R G I N G  N E G A T I V E S  I N  T H E  D A R K R O O M  
For contact printing, 35 mm and medium format 120 roll films 
must be enlarged to the desired print size. This was achieved 
by means of inter -negatives which is a two step process  or 
reverse processing, a one step process. Inter-negatives are 
created by making a positive f ilm to the desired size and 
contact printing the positive on to film to create a negative.  
These materials were expensive and not readily available.  
The ortho film and lith film are high contrast so diluted paper 
developers were used to lower the contrast. All were exposed 
and processed under  a red safe light.  
 
0
0.5
1
1.5
2
2.5
3
PMK Developer Rodinal Developer
D
en
si
ty
R
an
ge
Film Print Comparison
FP4film FP4Print FP5 Film FP5 Print Forte Film Forte Print Foma film Foma print
53 
 
FILMS TESTED:  
o  ILFORD ORTHO PLUS F ILM  The positive was processed in 
Kodak Solectol  1:2. The negative was processed in both 
PMK and Selectrol and compared. Although both 
provided reasonable tonal ranges the PMK proved more 
successful. Even so a loss of contrast was apparent when 
comparing the original film. 
o  BERGGER ORTHOCHROMATIC BPFB–18  F ILM .  The positive was 
processed in Agfa Nuetol . The negative tests were 
processed in both PMK and Agfa Nuetol . Comparisons 
proved again that the PMK provided the better result but 
still  some loss of contrast was observed.  
o  MACO GENIUS FILM  This is a very high contrast film so 
diluted paper developer was used to lower the contrast.  
The positive was processed in diluted paper developer . 
By adjusting the strength of the developer the contrast 
was controlled. The contrast of this film compressed the 
tonal range.  
o  PHOTOCHEM REVERSE PROCESSING  Ilford Otho Plus and Maco 
Genius film were tested, neither were successful. The 
Ilford was quite flat in tones and the Maco film did not 
respond well to the chemicals , bleaching the silver from 
the film. 
D I G I T A L  N E G A T I V E S  
Bond Colour Imaging, a professional photographic laboratory, 
scanned the 8x10 negative at 400ppi giving a good quality file 
at 36MB. This was used as the control negative for the 
following section of this research.  
Digital negatives include Inkjet negatives from digital files 
and analogue negatives from digital files. These include 
inkjet, image setter or Kodak Duraclear™ providing  black and 
white or colour negatives. The colour negatives are known as 
spectral negatives.  
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S PE CTRAL  NE GA TIVES  
This is a term used to describe film which uses colour to 
transmit or block different light wavelengths reaching light 
sensitized paper.  
The spectral negative works on the same principl e. Colours 
control the tonal range by the quality and quantity of light 
reaching the light sensitive paper. Although the colour dye on 
film can act as a density, blocking light similar to silver 
particles in analogue film, it does not have the same subtle 
tonal gradations which traditional analogue black and white 
film offers. This is shown to be more problematic in 
highlights and shadow regions.  
INKJET  NEGATIVES  FROM DIGITAL FILES  
There are numerous approaches to making digital negatives. 
Mark Nelson ‟s Precision Digital Negatives  system empowers the 
reader to customise their computer system, to create 
negatives in a number of output modes that will suit  
particular  processes. Using red ink to control  the exposure 
was favoured by Dan Burkholder  (Burkholder, 1999) . Although 
there was some success generally it increased the contrast, 
curbing the tonal range.   
It was found that pigment inks and dye -based inks in inkjet 
printers made a considerable difference to the negatives ‟  
density and tonal range. Generally dye based inks produce a 
wider gamut of colour and a higher resolution . The ink sits in 
the structure of the film. The pigment ink sits on the surface 
of the film. The dye-based inks ability to block UV light is 
greater than the pigment based inks (Nelson, 2004). The 
pigment inks required considerable adjustment to create the 
same density and contrast as the dye based inks.   
The type of inkjet film varied from clear to opaque. Different 
film is produced to accept pigment ink and dye based inks.  
Tests were carried out to select the best results. The dye 
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based ink on Agfa Copy Jet  was re latively inexpensive,  
available locally and fortunately provided the better results.  
o  Inkjet black and white negatives. These failed to provide 
sufficient density.   
o  Inkjet spectral negatives. These provided the best of all 
the digital negatives. As the output was fast and easy on 
an inkjet printer, numerous tests could be carried out.  
The colours that provide the greatest tonal range 
achieved a result similar to the successful FP4 film and 
PKM developer as shown in Figure 4-2.  
o  Paper inkjet negatives. Even though the fine paper 
tested had minimal texture it affected the print density 
and the paper curbed the tonal range  while the texture 
softened the image acutance.   
               
Figure 4-2 PMK Tones in Digital Negatives 
In analogue printing the emulsion side of the film is placed on 
the light sensiti sed side of the paper. This rule still  applies in 
inkjet negatives.  
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A N A L O G U E  N E G A T I V E S  F R O M  D I G I T A L  F I L E S  
Digital files were created from the scanned control negative.  
Both of the following negatives were created by exposing the 
digital file by laser onto light sensitive material .  This material 
was then processed by developing in a traditional "wet" film 
processor.  
o  KODAK DURACLEAR™  SPECTRAL NEGATIVE .  This colour film is 
manufactured for advertising light boxes. Its clear film 
base made it suitable for spectral negatives. Various 
tests were carried out using different colours . The in-
built UV protection slowed the exposure times 
considerably in a UV light box. However this was 
reasonably successful in producing the tonal range 
using sunlight. This improved the exposure times owing 
to the transmission of light-waves in  the visible 
spectrum. This is illustrated in Chart 4-3. This film is 
quite expensive, however Bond Colour Imaging Lab 
subsidised the cost for this research.    
o  IMAGE SETTER F ILM FRO M THE SCANNED NEGATIVE .  This output is 
black and white and the cost of this film is reasonable.  
Numerous tests were carried out and the various dot 
screens, spot types and angles created varying colours 
with the salt print. The outcome from the prints was not 
as promising as other methods and the testing was 
abandoned. However it  did raise questions why the 
space and angles of the dots aff ected the colour of the 
prints tested.  
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Figure 4-3 Spectral Negatives 
 
The different colour tests during the exploration of the 
spectral negatives with the output on inkjet and Kodak 
Duraclear™ film are demonstrated in  Figure 4-3. In the top 
right corner the different squares of colour assisted in find ing 
the colours that would provide the maximum and minimum 
density in the print.  
Chart 4-3 illustrates the transmission of a number of the films 
tested. The readings were taken on the clear part  of the film 
with exception of „FP4 Silver Transmission %‟. This  was taken 
in the D-max of the silver .  The resulting samples were 
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acquired using a Cary 50 UV Spectrophotometer  at the 
Ultraviolet Radiation Section of ARPANSA.  
 
 
Chart 4-3 Film Transmission 
  
Investigating the tone reproduction of the salt print was time 
consuming. Each negative type was found to have numerous 
variations and problems. The t ime spent on the negative, 
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especially the digital aspect , became disproportionate to the 
entirety of this research paper. Although a great deal more 
exploration could be carried out, the results at this point were 
felt to be reasonably conclusive.   
The film negative offers the greatest tonal range, providing 
subtleties of tones that the digital negative could not produce.  
The conjecture was dots making up the inkjet negative are at 
one level but the silver analogue negative provides a gradation 
of tones. Additionally, a relief of different levels in the film 
emulsion offers further dimensions.  PMK developer formed the 
greatest relief in the film emulsion.   
The successful salted paper print requires  a negative with a 
long tonal range and sufficient density for enough silver 
chloride to change into image making metallic silver during 
exposure. Extensive testing proved that Ilford FP4 negatives 
processed in the double strength PMK developer provided an 
excellent continuous tone, and produced the extra density 
desirable for salt printing.  The inkjet negatives with similar 
colours to the FP4/PMK negative proved to surpass a number 
of other types of analogue film negatives tested.  
Negatives with inadequate tonal  ranges and density f ailed to 
produce quality salt prints.  
High contrast negatives are often quoted in text (James, 2002) 
(Webb and Reed, 2000) as a basic requirement for the 
successful salt print.  A low contrast negative produces a flat  
print but high contrast negatives resulted in harsh „contrasty ‟  
prints losing detail in the shadows and/or the highlights. The 
long tonal range of salt  prints provides exceptional  separation 
in the highlights and records mid tones particularly well.  
However shadows lack the same degree of separation and may 
lack detail.  A negative with a high percentage of shadow area 
causes an image to appear flat,  so exposing for the shadows is 
critical.  This is when the salt prints self -masking ability can 
be utilised to maximise the tonal range.   
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Chapter 5  EX P OS I N G  T HE  P R I N T   
 
Actinic is the light that causes chemicals to combine an d 
decompose. Salt prints rely on th is energy as it is rich in ultra 
violet and blue rays to create a chemical reaction. The sun or 
its alternatives (lamps or tubes that emit  UV light) provide 
this energy.  
While exposing negatives on the sensitized paper , the image 
can be observed as it appears.  This chapter investigates how 
the colour and contrast of the pr int are affected by exposure. 
There are controls over the intensity of the light and the 
length of exposure which affect the colour and density of the 
final print.   
The UV light affects the silver chloride releasing very small 
silver particles. When silver is in excess, the silver halide 
carries the excess silver ions absorbed onto the paper surface 
(Ware, 1994).  
The following variables were explored .   
o  Varying levels of UV and visible light , and the 
differences they may generate.   
o  Time of the day and time of the year .  
o  Humidity and ambient temperature. 
o  Direct sunlight (creates less contrast as the exposure is 
faster).   
o  Indirect sunlight and cloud cover (increases contrast as 
the exposure is slower ).  
S I L V E R  C H L O R I D E  S E N S I T I V I T Y  T O  U V  A N D  V I S I B L E  S P E C T R U M  
It was established through testing the glass used in the 
exposure frames blocked 100% of wave lengths from 330 
nanometres and below. The light that is of interest for the salt 
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print is from 330nm in the ultra violet region and visible light 
up to 650nm. 
Alan Elliot advised by email 29
t h
 of March 2007 he had 
investigated the spectral sensitivity of silver iodide . An 
experiment with a small neon laser at 650 nm and a 
daguerreotype plate sensitised with iodine showed the 
sensitivity of silver iodide extended to at least 650 nm. 
Although sensitivity was very low at that wavelength it  
definitely was not zero. This encouraged the investigation of 
silver chloride ‟s sensitivity up to the 650nm region. 
 
During the mid part of the day the sun is in a more direct line 
to the earth and therefore there is more UV penetration.  
Testing for the various spectrum cut-out filters took place 
between 12.00 hours and 14.30 hours at De-ionising Radiation 
Branch of the Australian Radiation Protection and Nuclear 
Safety Agency. The filters tested ranged from 305nm to 645nm 
as shown in Chart 5-2.  
 
  
 
Figure 5-1 Cut- off Filter Tests 
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Chart 5-1 Silver Chloride Sensitivity  
 
 
Chart 5-2 Cut-off Filters 
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The test indicated peak sensitivity of silver chloride is from 
360nm to 385nm. However as shown in Chart 5-1 and Figure 5-
1 there is still  strong sensitivity under 360nm. Above 385 nm 
shows a gradual decline and at 455nm the sensitivity drops 
rapidly. Substantially weaker activity is apparent to 645nm. 
The cut off filters available at the De-ionising Radiation 
Branch of the Australian Radiation Protec tion and Nuclear 
Safety Agency stopped at 650nm, however, an assumption that 
sensitivity could extend beyond 650nm would be reasonable.  
The tests concluded the greatest effect of light on the salt 
print peaks at about 380nm (nanometres)  depending on the 
formula and binder , but visible light up to 650nm will reduce 
silver chloride to  metallic silver. Sensitivity at  the higher end 
of the spectrum is very low but some activity of the silver 
chloride is still  apparent.  
The ambient temperature affects sensitivity of the exposing 
print with much slower reduction of silver taking place below 
5°C.  Higher temperatures also create humidity as the moisture 
is released from the paper, increasing the sensitivity of the 
silver chloride.  This was more noticeable with arrowroot 
binders owing to the ammonia content responding more 
rapidly as the humidity increases.  
Different types of negatives have different  UV and visible 
light spectrum transmissions. This is attributable to the 
different film emulsions, developers, base fog and inks 
applied to film.   The Kodak Duraclear™ and the FP4 in PMK 
developer shown in Chart 5-3 are a good example of this 
difference.  Also shown in Chart 5-3 the FP4 and the Agfa Copy 
Jet have similar transmission properties through the film D -
min base. As silver or dye is applied the transmission will 
change according to the colour and density. Chart 5-3 
compares FP4 D-min and FP4 D-max indicates the difference in 
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the % of light transmitted from the clear to the densest par t of 
the film.  (NB: Chart 5-3 is similar to Chart 4 -3, the data is 
reused for easier comparison in this chapter).   
.  
 
Chart 5-3 Film Transmission 
 
The intensity of actinic light varies with the time of year and 
the time of day. As the angle of  the sun to the earth increases 
the contrast of the print  also increases. During the winter 
months the print exposure is more gradual because of the 
angle of the sun and the lower ambient temperatures. Turning 
the exposing print  away from the sun increases the contrast.  
An exposure frame, or contact print frame, is made up from 3 
parts; the frame, glass and a removable hinged back. The 
frame holds the glass in place and the hinged back applies 
pressure on the paper and negative to stop movement,  
ensuring they remain in registration. The film emulsion is 
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placed against the sensitised paper emulsion. The hinged back 
allows inspection of each side of the print with little risk of 
deregistering the fi lm and paper.  
When the exposure frame is placed in the sunlight, the 
difference in temperatures between the cool glass and  the 
encased sensitized paper creates a humidity chamber  within a 
few seconds. This increases the sensitivity of the paper and 
the images appear warmer in colour.   
E X P O S U R E  T I M E S  
Judging the right exposure is difficult.  The print must be over 
exposed by about two stops. Fixer removes about two to three 
stops of density, but as the image dries it regains one to two 
stops in density. It is the amount of silver chloride converted 
to metallic silver makes the density in the image.   
 
Light Source Time 
UV light box 15 to 30 minutes 
Direct sun (noon) 10 to 20 minutes 
Indirect sun  (dull day) 30 minutes to 3 hours 
Table 5-1 Exposure Times 
In table 5-1 the UV light box exposure is based on a bank of 17 
Philips Actinic BL 40 watt mercury vapour fluorescence UV 
tubes at a distance of 20 cm from the print.  These tubes emit 
UVA from 400 to 320 nm peaking round 370 to 380nm .  This is 
shown in Chart 5-4 with a comparison of Osram 880 
fluorescent tubes used in the work room.  UV filters for  
florescent tubes indicated little effect as light below 400nm is 
not emitted.  
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Chart 5-4 UV Tube Wavelenghts 
By comparing Chart 5-1, Chart 5-2 and Chart 5-3 the silver 
chloride print exposed in the UV light box only receives the 
waves of peak sensitivity and this means the negatives are 
only transmitting a small portion of the possible spectrum.  
The exposure times are dependent on a number of variables:  
1.  Negative density and film type.  
2.  Binder type (arrowroot is faster than albumen due to the 
accelerating effect of ammonia in the solution).     
3.  Additives (potassium dichromate will increase exposure 
time, sodium citrate decreases exposure time ).  
4.  Method of exposure (sunlight or  controlled UV light box)  
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Transmission Step wedges  
Transmission step wedges assisted tonal  range comparisons 
against negatives. By exposing the step wedge beside the 
negative helped to indicate the tonal range in the exposed 
print, thus assisting in calculating future exposures. The step 
wedge was treated as fully exposed when the first step was the 
same colour as the exposed paper outside the negative area. 
This was just before bronzing occurred. This helped to 
determine: 
o  The tonal scale of the exposed paper . This was 
indicated by the number of separate step s visible.   
o  If the negative had the same tonal scales as the step 
wedge.   
 
Tests were made using the various natural density filters. As 
these slow the exposure times it was expected that an increase 
of contrast would be the result. This did not occur. R esearch 
established some neutral density sheet film used dyes to 
absorb the light and some glass filters included carbon which 
also filters different wave lengths but only in the visible light 
spectrum.  
R E C I P R O C I T Y  F A I L U R E  
Slower exposures increase the contrast of the image while fast  
exposures decrease the contrast.  The extremes of either of 
these will cause reciprocity failure.  
High intensity reciprocity failure can occur if the image is 
exposed directly to high UV content in bright sunlight. The 
photolysis activity decreases and the shadows will not print as 
dark as longer exposures. The loss of the darkness in the 
shadows flattens the tonal range and decreases the contrast.  
.   
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S E L F  M A S K I N G  
The salt print „self-masks ‟  as it is exposed to light. The 
reduced metallic silver blocks l ight to the unexposed silver 
below. The shadow region ( the more transparent part of  the 
negative) slows the reduction of 
silver. The prints lighter areas (the 
dense part of the negative) continue 
to expose normally.  It is this self-
masking that produces the extended 
tonal range of the salt prints 
(Crawford, 1979). This is illustrated 
in figure 5-2 
B R O N Z I N G   
Bronzing means the particles of  reduced metallic silver have 
migrated to the surface forming a layer on the surface of the 
print. This is the saturation point where the print is over 
exposed. During exposure this bronze greenish brassy brown 
sheen appears on prints (Reilly, 1980). Very light bronzing in 
the image disappeared during processing.  
Figure 5-3 illustrates at different magnifications how the 
silver particles have migrated to the surface. The 1
s t
 image 
shows magnification at 231 times life size , the 2
n d
 is at  1351 
times life size and the 3
r d
 at 361,180 times life size. 
 
Figure 5-3 Bronzing Surface Detail 
Figure 5-2 Self Masking 
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Paper fibre structure is normally visible but with bronzing  it 
appears smooth until the higher magnification reveals the 
silver particles that have been raised to the surface.  
 
Figure 5-4 Bronzing high Magnification 
Figure 5-4 magnification at 101,691 times life size,  illustrates 
the varying particle sizes from 20nm to 151 nm.  These are 
measured on the screen during the nanoSEM scanning process.   
Continuing the exposure creates a deep bronzing which 
remains in the image shadow regions after processing . This 
destroys the prints shadow tones. If a negative has correct 
density and bronzing has formed in the margins, the print is 
at its maximum density.  This means exposure can be 
monitored by viewing margins outside the negative area  
without opening the exposure frame.  
When the print is exposed to light: 
o  The silver chloride disassociates the silver and the 
chloride, releasing small particles of silver metal.  
o  Simultaneously free chlorine molecules are released.  
o  The chlorine absorbers, comprising of moisture of the 
paper fibres and excess silver nitrate , react with the 
released chlorine forming more silver chloride.  
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o  The light continues to break down this new silver 
chloride creating more metallic silver , and the cycle 
continues (Ware, 1994).  
 
Without light, spontaneous reduction of metallic silver creates 
a yellow colour. This consists of reduced metallic silver in a 
finely divided state (slow exposures increase contrast by 
creating finer silver) ,  accelerated by warmth and humidity  
(Reilly, 1980). When the reduction of silver continued the 
colour changed to red brown and after a period of months ,  
actually had a bronzed appearance.       
Tiny silver particles combine forming larger particles 
chemists call colloidal. They absorb some wavelengths but are 
not large enough to absorb a ll wavelengths of light. This is 
dependant on the index of refraction of the binder in which 
they are dispersed. For example , albumen has a different 
refraction to gelatin creating a different colour.  
The sensitivity of the silver chloride to the visible spectrum 
proved to be far more wide-ranging than expected. The UV 
light box Philips Actinic BL 40 watt mercury vapour 
fluorescence mirrored the peak sensitivity to the solar 
spectrum. This explains the poor outcome from film with a 
high base fog or inbuilt UV filters such as Kodak Duroclear™  
as insufficient light was transmitted at the silver chlorides 
peak sensitivity.   However sunlight exposures provided 
enough radiation from the visible spectrum to create images,  
although the exposures were 3 to 5 times longer with Kodak 
Duroclear™.   Finding how the longer light-waves in the 
spectrums play a  part in extending the tonal range and colours 
calls for possible further  research.  
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Chapter 6  PR OC E SS IN G  TH E  P R I NT  
 
The wash, toning, fixer and final washing have an effect on 
the colour and the life of the pr int. Accounts of the different 
areas of processing contain a number of conflicting 
statements. Time was spent testing and checking various 
resources to find some accuracy and consistency.   Mike Ware, 
(email 28
t h
 June 2004) indicated the effect of the 'Hypo' fixing 
bath is profound in modifying the colour of the silver image . 
He believed this is more important than the particle size and 
suspects it  may be due to a monolayer (or more) of sulphide 
deposited on the surface of the silver nano-particles, which 
strongly modifies the 'surface plasma resonance' effecting the 
colour. He believes this „sulphide toning' is responsible for  
much of the colour phenomena. As a result of Ware‟s 
statement a study of residual sulphur was included in the 
analysis.  
F I R S T  W A S H  
The first wash is designed to remove excess salts of 
unexposed silver chloride and silver nitrate.  There are many 
discrepancies in this area. One of the recommendations is to 
place the prints in a 5 % solution of sodium chloride and 
agitate for 2 minutes (Wall and Jordan, 1975) . Terry King 
suggests washing in plain water for two minutes or until water 
is clear (Barnier, 2000). „„Wash for several minutes until . . .  no 
further milkiness” (Farber, 1998). Christopher James (James, 
2002) suggests a sodium chloride bath for 30 seconds and a 
further 20 minutes of wash. No two books  seem to concur.  
The Encyclopaedia of Photography (Jones, 1974) (original 
publication 1879) suggests a weak solution of salt before 
toning to remove silver salts.  
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Mike Ware ‟s communication by email (22 n d  February 2005) 
explained the phenomena of this salt bath. “ It prevents 
staining in the fixer.  The dilute sodium chloride solution will 
not dissolve the silver salts as the sodium thiosulfate does.  
Soluble silver ions are from excess silver nitrate in salt prints . 
These are oxidising and tend to react with 'hypo' ultimately 
creating silver sulphide. This can cause a yellow/brown stain. 
Before fixing a salt print with thiosulphate it is important to 
remove the free soluble silver ions . Sodium chloride does this 
by precipitating silver chloride, which is not oxidising. It then 
dissolves in the thiosulphate fixer with no sulphide 
formation.”  
A number of tests were conducted and it was found that the 
inclusion of sodium chloride in the series of the first washes 
eliminated staining. During the process colour changes were 
observed, the salt solution „bleached‟  the print from a rich 
deep brown to a light orange/brown colour.  These were similar 
to the fixing process changes.   
Excess silver nitrate, silver chloride and sodium nitrate  retard 
the toning process;  this first bath series including the sodium 
chloride ensured their removal . The temperature of the water 
was maintained at 20°C to increase the speed of the 
dissipation of excess salts. The print a t 30°C in this wash 
dried slightly cooler  in colour.  
T O N I N G  
Toning with gold, platinum and palladium not only intensifies 
the image but also increases the life span of the print.  The 
mass of minuscule silver particles on the paper surface are 
susceptible to destruction in oxidizing and sulphuric 
conditions of a normal atmosphere. The gold shields the silver 
particles from oxidization forming a compound that is more 
resistant to oxidization (Ware, 2006.) .  The toners create a 
light sensitive chloride as a by product of toning , this is 
resolved by fixing after the toning (Reilly, 1980). 
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Much of the current text on toning presents contradictory 
information and inconsistent formulas. Research and testing 
toning formulas easily solved many of these problems.  
Textbooks also differ on the importance of toning (Barnier, 
2000) has no mention of toning, whereas (Reilly, 1980) and 
(Ware, 2006.) discuss in-depth the vital importance of toning 
salt prints.  The formulas for  the toners are set out in 
Appendix 2.   
The terms such as “done by inspection” (Reilly, 1980) “tone to 
the desired colour,”  or “when the print changed to your 
satisfaction”  (Webb and Reed, 2000)  are used to state the 
colour changes during toning. It is impossible to detect the 
final colour during toning as many changes in colour take 
place before the salt  print is finally dry. Unless rigorous tests 
have been carried out noting type, strength and time in the 
toner, it can be difficult to replicate the toned colour.  
The type of binder and the print surface make a difference  
when toning. Many of the texts suggest that albumen requires 
double the amount of gold chloride in the gold toning solution 
(Reilly, 1980, Farber, 1998) . This was found to yellow the 
highlights as illustrated in Figure 6 -14.  Toners for salt 
printing proved to be adequate for albumen printing, and if 
necessary extending toning time.      
Toning formulas assessed included gold borax, gold sodium 
acetate, two strengths of thiocyanate gold toners, p latinum 
toner and a palladium toner. Spl it toning using two different 
toners and heat toning were also evaluated.  
Thiocyanate gold toners create a much cooler colour, shadow 
regions almost appear black, mid tones purple blue and the 
highlights lavender.  This is dependent on the paper and 
formulas used. See Figures 6-3, 6-8, and 6-18. 
 
Platinum toner creates a grey/brown/black tone. Although the 
same strength and time is suggested for albumen and salt 
prints, in testing the albumen highlights turned yellow and 
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the print bleached back one stop (Figure 6-15).  For albumen 
this formula is better diluted by 50 percent. Gelatin sized salt 
prints yellowed very slightly in highlights and the plain salted 
paper highlights remained white.  
 
The palladium toner creates a cool grey/brown but the 
strength of the formula rapidly turns the albumen highlight 
very yellow (Figure 6-16). In testing the formula was cut back 
to 25 percent and the print was left in the toner for one 
minute.  Gelatin sized salt prints showed slight yellowing in 
highlights and the plain salted paper highlights remained 
white.  
 
Split toning was carried out by using gold borax toning 
followed by platinum toning (Figure 6-5) and gold thiocyanate 
toner followed by platinum toning (Figure 6-20). When split toning, 
gold toners must be used before  the acidic platinum or 
palladium toners. The acid will slow or stop the activity of the 
alkaline gold toners  
Textbooks state time in the toner  should be: from 3 minutes to 
15 minutes (Reilly, 1980), 5 to 10 minutes (Farber, 1998) and 6 
minutes to 12 minutes (Webb and Reed,  2000). Tests 
demonstrate that in a fresh toner, 1 minute  to 2 minutes in 
the bath will show changes and 3 minutes to 10 minutes 
substantially changes the print. However this depends on the 
number of prints that have previously been through the toner  
The test  toning baths were at 20° C. 3 minutes to 5 minutes; 
this appeared to give protection with some colour change.  
All readings in Table 6 -1 to 6-3 were taken from step number 
11 in the toning step wedges. 
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Figure 6-1   Sodium Chloride – no Toner  
 
Figure 6-2 Sodium Chloride –Gold Borax Toner 
 
Figure 6-3 Sodium Chloride - Gold Thiocyanate 
 
Figure 6-4 Sodium Chloride – Platinum 
 
Figure 6-5 Sodium Chloride- Gold Borax and Platinum 
 
Figure 6-6 Ammonium Chloride + Gelatin  - No Toner 
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Figure 6-7 Ammonium Chloride + Gelatin  - Gold Borax Toner 
 
Figure 6-8  Ammonium Chloride + Gelatin   - Gold Thiocyanate 
 
Figure 6-9 Ammonium Chloride + Gelatin  - Platinum Toner 
 
Figure 6-10 Ammonium Chloride + Gelatin  - Gold Borax and Platinum 
 
Figure 6-11 Ammonium Chloride + Gelatin  - Gold Acetate1 
 
Figure 6-12 Ammonium Chloride + Gelatin  - Palladium Toner 
 
Figure 6-13 Albumen No Toner 
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Figure 6-14 Albumen Gold Borax Toned 
 
Figure 6-15 Albumen Platinum Toned 
 
 
Figure 6-16 Albumen Palladium Toned 
 
Figure 6-17 Albumen Gold Acetate Toner 
 
Figure 6-18 Albumen Gold Thiocyanate Toner 
 
Figure 6-19 Albumen Gold Borax and Platinum Toned 
Figure 6-20 Albumen Gold Thiocyanate and Platinum Toned 
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Chart 6-3 Ammonium Chloride and Gelatin 
Sodium Chloride  Pantone®  
Solid Matt 
L* a.  b.  
No toner:  Figure 6-1 4075 m 40 19 17 
Gold Borax  Toner:   Figure 6 -2 411 m 39 6 5 
Gold Thiocyanate Toner: Figure 
6-3 
7540 m  46 1 -3 
Platinum Toner  Figure 6 -4 7531 m 50 5 12 
Gold Borax  and Platinum Toner:  
Figure 6-5 
438 m 31 9 2 
Chart 6-1 Albumen Toning 
Ammonium Chloride+Gelatin 
 
    
No toner: Figure 6-6 7518 m 40 11 10 
Gold Borax Toner:  Figure 6 -7 11 m 42 4 7 
Gold Thiocyanate Toner:    
Figure 6-8 
438 m 31 9 2 
Platinum Toner:  Figure 6 -9 7533 m 28 5 11 
Gold Borax & Platinum Toner: 
Figure 6-10 
7505 m 45 11 24 
Gold Acetate Toner: Figure 6-11 10 m 50 4 6 
Palladium Toner: Figure 6 -12 874 m 51 9 22 
Chart 6-2 Sodium Chloride Toning 
Albumen      
No toner:  Figure 6-13 7515 m 42 15 16 
Gold Borax Toner:  Figure 6 -14 10 m 50 4 6 
Platinum  Toner:   Figure 6 -15 873m  52 7 23 
Palladium Toner:  Figure 6 -16 465 m 68 6 29 
Gold Acetate Toner:  Figure 6 -17 9 m 55  3 6 
Gold Thiocyanate Toner: Figure 
6-18 
8021 m 54 10 11 
Gold Borax and Platinum Toner: 
Figure 6-19 
7504 m 52 9 19 
Gold Thiocyanate and Platinum 
Toner: Figure 6-20 
7519 m 40 11 10 
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The print colour is said to be influenced by size, shape, the 
distance between the silver particles and the  of refraction 
light though the medium in which they are dispersed. The gold 
toning modifies the image colour by changing the size and 
shape of the silver particles . It replaces silver atoms with gold 
atoms. This enlargement of the particles makes the image look 
cooler and more neutral in tone (Ware, 2006.) .  In alkaline 
toners the atoms of gold replace only one of the silver  leaving 
a cooler colour with the tonal range  remaining intact (Reilly, 
1980). 
Heat toning is performed after the processing and when the 
print is dry. Many suggest  (Farber, 1998, Reilly and Kennedy, 
1984, Reilly, 1980, James, 2002)  covering the print with brown 
paper and pressing with a hot iron . This demonstrated 
minimal change. However a dry mount heat press where the 
print is enclosed made a substantial difference to the colour .  
The paper became compressed and silver particles were drawn 
to the surface by the heat and humidity as shown in Figures 6-
21 and Figure 6-22.  
 
Figure 6-21 Heat Toned High Magnification 
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Figure 6-22 Heat Toned 
This heat and humidity causes the print to cool in colour from 
warm brown to blue brown. This is clearly apparent in the step 
wedge in figure 6-23. The light is reflecting off the now 
massed particles.  All papers tested responded by changing to 
cooler colours in varying degrees.  
 
Figure 6-23 Result of Heat Toning 
 Pantone®  
Solid Matt 
L* a. b. 
Heat Toned: Shadows  Black m 12 1 0 
Untoned: Shadows 4975 m 19 17 8 
Heat Toned: Mid-tones 7497 m  47 0 16 
Untoned: Mid-tones 7504 m 52 9 19 
Heat Toned: Highlights 7499 m 92 -1 14 
Untoned: Highlights 4685 86 5 9 
Table 6-1 Heat Toning 
Selenium Toning 
This was found be an unsatisfactory toner  for salt or albumen 
prints either before or after fixing. The prints constantly look 
bleached out. Ware explains it is a consequence of the tiny 
particles ‟  low absorbing power . The silver selenide and silver 
sulfide become semi-transparent appearing as a bleached 
image (Ware, 1994). 
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T H E  F I X   
The purpose of fixing is to remove the unreduced silver 
chloride and other light -sensitive substances which may be 
present, giving stability to the pr int  
Fixing the image is complex; for long term stability enough 
time must be allowed to dissolve the unexposed silver without 
bleaching and damaging the quality of the image.   
Ready-made fixers will  dissolve the silver salts . However these 
commercially manufactured fixers, especially acid hardener 
fixers, are not suitable for salt  prints . They bleach out the 
nano-particles of silver,  weakening the prints density. This is 
exacerbated where gelatin is used in the coating or the sizing 
of the print.  
Adding 0.2% of sodium carbonate to a 10% fixer of sodium 
thiosulfate makes a slightly alkaline fixer bath stopping acids 
from decomposing the sodium thiosulfate and liberating 
sulphur. Acid fixer baths cause bleaching in the highlights and 
mid tones by attacking the fine silver metallic particles  
(Reilly, 1980).   
The fixer should be made just before use to minimise 
decomposition. Sodium thiosulfate in its dry form is relatively 
stable. It is unstable when dissolved in water, decomposing to 
sodium sulphite and elemental sulphur  (Reilly, 1980).  
Dark mottled stains indicated the fixer is exhausted,  where as 
yellowing of the print or yellow stains  indicated the print is 
left too long in fixer. 
Two fixer baths are essential as thiosulfate ions must be 
present in excess or insoluble complexes are formed which are 
only soluble in fresh thiosulfate . 
1.  In the first bath silver thiosulfate complexes form.  
2.  In the second bath insoluble complexes are removed.  
Printing out papers after fixing become yellow/red/brown in 
colour. Reilly (1980) suggests the s ilver particles pack closely 
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together as the fixer dissolves unreduced silver chloride. 
Another theory suggest the yellowing of the print in the fix er 
is due to the transformation of the silver to a lower refractive 
power so the absorption is moved to the short wave lengths  
(Clerc, 1944). The second theory is more probable as the silver 
particles adhere to the paper fibres, the paper s do contract  
and expand but this yellow colour would be apparent in the  
first contact with the water if Reilly‟s theory was correct.  
 
T H E  C L E A R I N G  A G E N T  
The unprotected paper base of the salted paper and albumen 
prints allows a greater absorption of sodium thiosulfate than 
mass produced developing out papers. For this reason it is 
almost impossible to remove all the traces of fixers with just 
water. A washing aid is therefore essential for more complete 
removal of damaging silver-thiosulfate complexes.  
 
T H E  F I N A L  W A S H   
Insufficient washing is still  the main cause of deteriora tion of 
salt prints. Factors found for critical washing are agitation 
and water replacement  during the wash. Also maintaining a 
temperature above 20° C. and allowing time for the fixer to 
dissipate out of the paper into the water .  
Depending on the thickness of the paper, the prints should 
receive at least a 30-minute wash. Heavier papers and more 
densely coated papers such as albumen will require longer 
washing times than plain salted prints (Lavedrine, 2003). 
Testing found that 2 hour was not adequate in removing all 
traces of sulphur for the fixer.  
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TESTS FOR RESIDUAL SODIUM THIOSULFATE 
Archival processing practices were adhered to during the 
various tests. The Kodak Hypo Test Solution HT1a was used to 
identify residual sodium thiosulfate. Even though the se tests 
indicated no residual sodium thiosulfate, the EDAX indicated 
otherwise.  The albumen and starch binders gave the highest 
readings of sulphur. Gelatin has the lowest reading, but all 
indicated the presence of sulphur. Albumen is perhaps 
expected to retain some sulphur attributed to the sulphur in 
the egg white.  
Each step of processing the print not only influences the print 
colour but also its life.  The most dramatic change in the salt  
print colour came through the various toning formulas.   
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Chapter 7  D I SC U SS I ON  
 
William Henry Fox Talbot ‟s original salt print formula of a 
sodium chloride solution (common table salt) and a silver 
nitrate solution appears simple. However, silver nitrate 
interacts with numerous organic and inorganic substances.  
Staining or chemical „fogging ‟  appears in the print unless the 
paper, paper coating tools and the water for the formulas are 
free from any contaminating matter.  
The binders suspended the chloride solution and acted  as a 
sizing agent holding back silver chloride solutions being 
absorbed into the paper fibres.  It is this substrate or layer 
which refracts light  and consequently the thicker the 
substrate the warmer the print colour.   The warmth and 
acutance of the print can be controlled by the amount of 
gelatin sizing. Although albumen warmed the image colour and 
gave brilliances to the image, the tonal range was not as 
extensive as the plain salted or gelatin sized papers. Starch is 
typically a dull substrate and as a result refracts little light . 
In spite of that  it holds detail in both the shadow and 
highlight regions exceptionally well.    
Substantial research was necessary when selecting suitable 
papers for the salt print tests owing to the enormous range of 
paper types available.   
Exploring the paper surface using the Nova NanoSEM provided 
an insight to how sized paper influences the print. The paper 
choice did influence the colour, contrast and tonal separation 
of the image. Smooth harder finished, surface sized papers 
gave a sharper more brilliant image with cooler colour tones.  
Silver nitrate solutions respond unfavourably to any chemical 
paper additives therefore only quality 100% cotton, water 
colour papers can be used. AKD, the synthetic archival 
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internal sizing agent, still  created chemical fogging with the 
exception of albumen prints.  An understanding of the 
structure and composition of papers was an essential tool in 
controlling the colour and the final look of the print .   
A glass rod and a syringe provided greater accuracy over the 
amount of solution that was applied. The coating was more 
even and the ratio between the salt and the silver nitrate 
solution was more controlled. By increasing the volume of the 
albumen and arrowroot solutions, coating problems were 
resolved. Applying the second coating of albumen was 
consistently successful once the chloride in isopropyl alcohol 
was omitted.  
Many theories state the colour of a photograph depends on the 
silver particle size and shape. The colour of metal colloids is 
a result of the absorption and scattering of light . RMIT Physics 
department‟s FEI Nova NanoSEM  with an EDAX X-ray detector 
was used to search for a relationship between the varying 
sizes and shapes of silver particles and how they are 
dispersed within the print to affect colour.    
The size variations of the silver particles within a single print 
sample were unexpected. Written material states the size of 
silver particles ranges from 10nm to 130nm (Ware, 1994). 
Albumen particles are said to be less than 3nm to 50nm, with 
most between 5nm and 20nm (Reilly and Kennedy, 1984) . It 
would be expected for a specific colour , the particles would be 
within a size range. For example, at the smaller end of the 
scale, yellow silver particles would range from 10nm to 20nm 
and at the larger end of the scales particles of a grey/ green 
colour would range from 120nm to 130nm (Ware, 1994). This 
did not appear to be so. Silver particles ranged from 1.45µm 
to 820nm. In some cases it would be expected the silver 
particles may clump together making the particles appear as 
one. The amount of samples might have led to a level of 
confidence in certain findings but the evidence re the size  
came from the examination of a large number of samples  of 
silver particles showing the samples exceeded that of the 
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previously reported photolytic silver particles .   Examples of 
these particle sizes are show in Figure 5 -4 titled Bronzing 
High Magnification. 
Although the particles ‟  size and shape may have some effect 
on colour, findings of this research suggest the binders, 
papers, sizing, exposure, humidity , the processing and in 
particular toning, have a much greater effect.   
Investigating the tone reproduction of the salt print was time 
consuming. Each negative type was found to have numerous 
variations and problems. The t ime spent on the negative, 
especially the digital aspect, became disproportionate to the 
entirety of this research paper. Although a great deal more 
exploration could be carried out, the results at this poin t were 
felt to be reasonably conclusive.  
The film negative offers the greatest tonal range, providing 
subtleties of tones that the digital negative could not produce.  
Extensive testing proved that Ilford FP4 negatives processed 
in the double strength PMK developer provided the greatest 
continuous tone and produced the extra density desirable for 
salt printing. This is when the salt prints ‟  self-masking ability 
was utilised to maximise the tonal range.  
Dots making up an inkjet negative are at one level but  the 
silver analogue negative provides a gradation of tones  at many 
levels. Additionally, a relief of different levels in the film 
emulsion offers further dimensions. PMK developer formed the 
greatest relief in the film emulsion.  The inkjet negatives with  
similar colours to the FP4/PMK negative proved to surpass a 
number of types of analogue film negatives tested  in terms of 
tonal range.  
The colour and contrast of the print are influenced by the 
intensity and colour of the exposing light. A UV light box 
offers stability and repeatabili ty while sunlight ‟s UV and 
visible spectrum are variable and complex. The images 
exposed in the sunlight tend to retain warmer tones and 
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greater density. This warmth appears to develop through the 
differing visible and UV rays and also humidity converting 
more silver chloride to metallic silver which gravitate to the 
print surface.  
Tests with cut-off  filters proved conclusively the sensitivity 
of the silver chloride to the visible spectrum is far more wide-
ranging than previously reported in various written material.  
Actinic BL 40 watt mercury vapour fluorescence  lamps 
mirrored the spectral  quality of the solar spectrum. This 
explains the poor outcome from film with a high base fog or 
unbuilt UV filters such as Kodak Duroclear ™ as insufficient 
l ight was transmitted at  the silver chloride ‟s peak sensitivity.  
How the longer wavelengths in the spectrum play a part in 
extending the tonal range and colours calls for possible 
further research. 
Despite adhering to archival practices in processing and in 
particular the washing, sulphur was still  found to be residing 
in the paper.  The various methods of testing for residual 
sodium thiosulphate (resulting in sulphur) appear to be less 
than adequate. The EDAX X-ray detector revealed that  binders 
expected to protect the silver particles from sulphur 
attachment appear ineffective. Sulphur was discovered on the 
silver particles of gelatin binders. However on albumen and 
starch binders the atomic percentage was greater. Sulphur has 
a damaging effect on image stabi lity. Further research on each 
of the processing steps may contribute to establishment  of  
methods to extend print image stability of  the salt and 
albumen print.  
Each step of processing influences the print colour  and its 
life. A procedure for the initial washing stage was developed 
to eliminate the staining that was apparent throughout 
processing.  
The most dramatic change in the colour of salt print came 
through the various toning formulas. Many of the toning 
formulas proved to be too concentrated for the albumen and 
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gelatin prints. This was easily resolved by dilution of the 
toner which appeared to have minimal effect on the long term 
stability.   
The early processes are often taught and considered purely an 
art form where a mistake or accident is considered creative. 
The history and the chemical activity, responses and longevity 
are neither discussed nor even considered relevant. All too 
often, text on the salt  print is written in a way which almost 
belittles the processes. It closes a door on the people who 
wish to explore, understand and control the proces s. Although 
often it is clear from where the written material originates, it 
is disappointing so many authors have not referenced their 
original source.   
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Chapter 8  CON C LU S I ON  
 
Salt printing is an inexact science.  
Despite rigorous care and attention to coating, exposure and 
processing, the number of variables at  every physical  stage 
tends to make exact repeatability  improbable. It is difficult to 
provide a clear-cut rationale for the colour and appearance of 
the salt print in terms of these variables unless they are 
managed and addressed during each stage of production.  
There are a number of mechanisms to control the colour and 
the appearance of the salt print.  Chloride formulas and 
additives allow some control of colour and contrast but it is 
the binders that change how the silver image sits on the paper 
surface which offer greater control. This is attributable to 
light refracting through these binders as they lift  the image 
up or out of the paper fibres.  
The papers used for salt  printing have a considerable effect 
on the colour and tonal range. The paper mills produce sized 
papers with hard or soft surfaces. These surfaces dramatically 
affect the tonal range and the print colour, varying from cold 
blue/brown colours to warm rich purple/red/brown. 
Understanding the construction and composition of the paper 
provides the ability to predict and control colour. Specific 
papers can be selected to provide defined tonal ranges and 
acutance.  
The extensive research into finding the best type of negative 
was valuable. The Ilford FP4 negative with the green/brown 
tanning stain from the PMK developer provided a substantial 
tonal range by utilising the intrinsic self -masking ability. 
Inkjet negatives when duplicating the PMK stain colour 
provided a reasonable tonal range although they did not 
separate tones or perform well in the highlights and shadow 
regions. They did however perform better in contrast and 
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tonal range than many analogue films and negative enlarging 
processes.  
Choosing to use a controlled UV light box rather than sunlight 
to expose provided predictabi lity but lost much of the 
spectrum to which silver chloride is also sensitive. The visible 
spectrum and the humidity contribute to extra warmth in 
colour and density of the final print. Exposing the print close 
to bronzing indicates a high portion of silver chloride has 
been converted to metallic silver. This makes the print less 
vulnerable to oxidation,  assisting in the prints ‟  longevity.      
Toning offers the greatest control and dramatic change of 
colour while also protecting the life of the print . Printed 
material on toning and the other processing methods however 
was fraught with contradictory information.  The development 
of a pre-wash method resolved many of the staining problems.    
Despite all efforts to use the most archival methods of 
processing, the EDAX X-ray detector indicated sulphur was 
still  present in the paper.  Even though tests for residual fixer  
indicated the paper was free f rom this damaging sulphur 
element.   
The theory of the particle size and shape dictating the colour 
of the salt print fell short when comparing the colours that 
are controlled by the binders, toners and papers. The NanoSEM 
provided images indicating the size of the silver particles in 
most samples were too diverse in size to dictate one limited 
colour range.  Although sulphur on the silver particles may 
have some bearing on colour , the paper binders,  toners and 
exposure have a far greater effect and control on the final 
colour of the salted paper print.  
The salt print colour and tones therefore can be controlled 
and predicted. This however is limited by the ability of  the 
salt printer to repeat each of the operations consistently.  
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APPENDIX 1  SALT FORMULAS  
 
S O D I U M  C H L O R I D E  F O R M U L A  
Distilled Water  250 ml 
Sodium chloride  5 gm 
Method: 
Add the salt  to the room temperature distilled water . This will 
dissolve easily and is ready for use when dissolved.   
 
A M M O N I U M  C H L O R I D E  F O R M U L A   
Distilled Water  250 ml 
Ammonium chloride  5 gm 
 
Method :  
Add the salt to the room temperature distilled water . This will 
dissolve easily and is ready for use when dissolved.  
 
S O D I U M  C H L O R I D E  S O L U T I O N  +  G E L A T I N    
Distilled Water  50 ml 
Gelatin  2 gm 
Distilled Water at 38° C 200 ml 
Sodium chloride  5 gm 
 
Method: 
1.  Mix 2 gm of gelatin with 50 ml of distilled water at room 
temperature and leave for 10 minutes.  
2.  Heat the 200ml of distilled water to 38° C.  
3.  Add the salt when dissolved.  
4.  Stir in the gelatin.  
5.  The solution is ready when cooled to about 20° C.  
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A M M O N I U M  C H L O R I D E  S O L U T I O N  +  G E L A T I N      
Distilled Water  50 ml 
Gelatin  2 gm 
Distilled Water at 38° C 200 ml 
Ammonium Chloride  5 gm 
 
Method: 
1.  Mix 2 gm of gelatin with 50 ml of distilled water at room 
temperature.  
2.  Leave for 10 minutes.  
3.  Heat the 200ml of distilled water to 38° C.  
4.  Add the salt  when dissolved.  
5.  Stir in the gelatin.  
6.  The solution is ready when cooled to about 20 ° C.  
 
S O D I U M  C H L O R I D E  +  S O D I U M  C I T R A T E    
Distilled Water  250 ml 
Sodium chloride  5 gm 
Sodium citrate  5 gm 
 
Method: 
1.  Add the salt to the distilled water. It will dissolve easily.  
2.  Add 5 gm sodium citrate; it is ready for use when this has 
dissolved.   
 
A M M O N I U M  C H L O R I D E  +  S O D I U M  C I T R A T E    
Distilled Water  250 ml 
Ammonium Chloride  5 gm 
Sodium citrate  5 gm 
 
Method: 
1.  Add the salt to the distilled water. It will dissolve easily.  
2.  Add 5 gm sodium citrate; it is ready for use when this has 
dissolved.  
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S O D I U M  C H L O R I D E  +  P O T A S S I U M  D I C H R O M A T E    
Distilled Water      250 ml 
Sodium chloride         5 gm 
Method: 
1.  Add the salt to the distilled water. It will dissolve easily.  
2.  Take 30 ml of salt solution.  
3.  Add 2 drops of the 5 % potassium dichromate solution.  
A M M O N I U M  C H L O R I D E  +  P O T A S S I U M  D I C H R O M A T E  
Distilled Water  250 ml 
Ammonium Chloride  5 gm 
 
Method: 
1.  Add the salt to the distilled water. I t will dissolve easily.  
2.  Take 30 ml of salt solution.  
3.  Add 2 drops of the 5 % potassium dichromate solution.  
P O T A S S I U M  D I C H R O M A T E  5 %  S O L U T I O N   
Distilled Water at 20° C 100 ml 
Potassium dichromate  5 gm 
 
Method: 
1.  Heat water to 20° C. 
2.  Put on gloves, eye protection and mask.  
3.  Dissolve potassium dichromate in the distilled water.  
4.  Store in a small stoppered brown bottle .  
A L B U M E N  F O R M U L A  –  A M M O N I U M  C H L O R I D E   
Albumen (egg white)                                    250 ml (8 - 10 eggs)  
Glacial acetic acid  0.5 ml 
Distilled water   8 ml 
Ammonium chloride 4 gm 
 
Method:  
1. Carefully separate egg whites removing all contamination of 
yolk, stringy tissue, blood or shell from the egg whites.  
3. Add all chemicals.  
4. Beat this solution until it is converted to froth.  
5. Let the solution sit for 24 hours in the refrigerator.  
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6. Bring to room temperature .  
7. Strain though muslin or cheesecloth.  
8. Cover and refrigerate for 1 week to ferment.  
 
A R R O W R O O T  F O R M U L A   ( W A L L  A N D  J O R D A N ,  1 9 7 5 )   
Distilled water  750 ml 
Arrowroot starch  20 gm 
Distilled water 250 ml 
Ammonium chloride  14 gm 
Sodium carbonate  23 gm 
Citric acid 7 gm 
 
Method :  
1.  Mix the arrowroot starch with about 20 ml of the 750ml 
volume of the distil led water making a smooth creamy 
suspension.  
2.  Bring to the boil the balance of distilled water . 
3.  Gradually add the starch while st irring.  
4.  Continue to boil until the liquid is translucent.   
5.  In the second amount of distilled water dissolve  the 
ammonium chloride, sodium carbonate and citric acid . While 
adding the citric acid this solution will effervesce.  
6.  Add the solution to the arrowroot  and boil for 5 more 
minutes. The smell of ammonia will be quite strong .  
7.  Strain through muslin or cheese cloth while hot and allow to 
cool.  
8.  Remove any skin that has formed before applying to the 
paper.  
 
S I L V E R  N I T R A T E  S E N S I T I Z I N G  F O R M U L A   
Distilled or de-mineralized water  50 ml 
Silver nitrate 6 gm  
Method: 
1.  With gloves and eye protection in place, add the silver nitrate 
to the distilled water at room temperature.   
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2.  Store in a brown glass bottle.  
APPENDIX 2  TONER FORMULAS  
G O L D  B O R A X  T O N E R  ( F A R B E R ,  1 9 9 8 )   
Distilled water  1000 ml 
Sodium tetraborate (borax)  6 gm 
Gold chloride 1% solution 12 ml 
 
Method :  
1.  Heat distilled water to 38°C.  
2.  Add the sodium tetraborate.  
3.  Add the gold chloride.   
 
S O D I U M  A C E T A T E  G O L D  T O N E R  ( J A M E S ,  2 0 0 2 )   
Distilled water  1000 ml 
Sodium acetate     10 gm 
Gold chloride 1% solution     10 ml 
 
Method: 
1.  Heat distilled water to 30°C.   
2.  Add the sodium acetate.  
3.  Add the gold chloride.  
 
T H I O C Y A N A T E  G O L D  T O N E R 1  ( R E I L L Y ,  1 9 8 0 )     
Distilled water  500 ml 
Sodium thiocyanate     9 gm 
Gold chloride 1% solution   35 ml 
 
Method: 
1.  Heat distilled water to 30°C.   
2.  Add the sodium thiocyanate.  
3.  Add the gold chloride.  
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T H I O C Y A N A T E  G O L D  T O N E R  2  ( C R A W F O R D ,  1 9 7 9 )  
Distilled water   500 ml 
Sodium thiocyanate   2.5 gm 
Tartaric acid     1 gm 
Sodium chloride   2.5 gm 
Gold chloride 1% solution     10 ml 
Distilled water to make 500 ml  
Method: 
1.  Heat distilled water to 30°C.   
2.  Add the sodium thiocyanate.  
3.  Add tartaric acid.  
4.  Add sodium chloride.  
5.  Add the gold chloride.   
6.  Add water to make 500 ml.  
 
P L A T I N U M  T O N E R  ( J A M E S ,  2 0 0 2 )  A D J U S T E D   
Distilled water at 30° C       1000 ml 
Potassium chloroplatinite 20%  2.0 ml 
Citric acid   2.5 gm 
Method:  
1.  Heat distilled water to 30° C.   
2.  Add the Potassium chloroplatinite .  
3.  Add the citric acid.   
4.  The toner is ready for use when cooled to 20° C.  
 
P A L L A D I U M  T O N E R  ( J A M E S ,  2 0 0 2 )  A D J U S T E D  
Distilled water  1000 ml 
Sodium chloropalladite 15% solution    2.0 ml 
Citric acid     2.5 gm 
Sodium chloride    2.5 gm 
Method:  
1.  Heat distilled water to 30°C.   
2.  Add the Sodium chloropalladite.  
3.  Add the citric acid, dissolve.   
4.  Add the Sodium chloride.  
5.  Use when cooled to 20° C.   
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APPENDIX 3  DEVELOPER AND F IXER FORMULAS  
 
P M K  D E V E L O P E R  ( H U T C H I N G S ,  1 9 9 2 )   
Solution A  
Distilled water at room temperature 750 ml 
Metol 10 gm 
Sodium bisulfite  20 gm 
Pyrogallol  100 gm 
Water to make 1000 ml 
 
Solution B  
Distilled water at room temperature 1400 
Sodium metaborate  600 gm 
Water to make 2000 ml 
 
Method:  
Stock Solution A 
1.  Weigh out the sodium bisulfite.   
2.  Add a pinch of the sodium bisulfi te to the 750 ml of water 
and set the remainder aside.  
3.  Add the metol and stir until completely dissolved.  
4.  Add remaining sodium bisulfite, stir until dissolved.  
5.  If a ventilating hood is not available, measure the 
pyrogallol  outside.  
6.  Put on gloves, mask and eye protection.   
7.  Measure out the pyrogallol and add to the solution.   
 
Stock Solution B 
1.  Dissolve the sodium metaborate in the 1400 ml of water.  
2.  Add water to make 2000 ml.  
3.  Store in brown glass bottles clear ly marked.  
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F I X E R   
Water  750 ml 
Sodium thiosulfate  150 gm 
Sodium carbonate   2.5 gm 
Water to make 1000 ml 
 
Method:  
1.  Heat the 750 ml of water to 30°C.  
2.  Add the sodium thiosulfate.  
3.  Add the sodium carbonate.  
4.  Add water to make 1000ml.   
K O D A K  F I X E R  T E S T  S O L U T I O N  F T 1   
Water  100 ml 
Potassium iodide  19 gm 
 
Method: 
1.  Heat water to 38°C.  
2.  Add potassium iodide.  
3.  It is ready for use when dissolved and cooled to  20°C. 
K O D A K  F I X E R  T E S T  S O L U T I O N  S T - 1   
Water at 38° C 125 ml 
Sodium sulphide  2 gm 
Method: 
1.  Heat water to 38° C  
2.  Add Sodium sulphide.  
3.  Ready for use when dissolved and cooled to 20 ° C. 
C L E A R I N G  A G E N T   
Water at 30° C 1000 ml 
Sodium sulphite     10 gm 
 
Method: 
1.  Heat water to 30° C.  
2.  Add Sodium sulphite.  
3.  When dissolved and the temperature is approximately 20° C 
it is ready for use.  
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K O D A K  H Y P O  T E S T  S O L U T I O N  H T 1 A  ( R E S I D U A L  F I X E R )   
Distilled water at 20° C 180 ml 
Potassium permanganate  0.3 gm 
Sodium hydroxide  0.6 gm 
Distilled water to make  250 ml 
 
Method: 
1.  Heat 180 ml water to 20°C.  
2.  Add potassium permanganate, when dissolved .  
3.  Add the Sodium hydroxide. 
4.  Add water to make 250 ml .  
 To Use:  
1.  Dilute 1 ml of the solution in 125mls of water.  
2.  Pour 15 ml of the prepared solution into a glass 
container.  
3.  Take the print from the wash tray . 
4.  Allow to drip for 30 seconds into the solution.  
5.  If any residual fixer remains in the paper it will change 
the solution from purple to orange in  30 seconds. It 
becomes colourless again in  one minute.  
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GLOSSARY 
Actinic light: Light in the UV, violet and blue region of the 
spectrum that is required for light -induced chemical reactions 
in printing-out processes to create an image.  
Alkaline:  Opposite of acid with a pH greater than 7 on a pH 
scale.  
Anhydrous: Free from water .  
Arrowroot:  Starch made from tuberous roots, including 
potatoes. It is a fine white powder that is used for sizing and 
binding.  
Binder: The substance that binds together two or more 
materials or  chemicals in a mixture, i .e. gelatin and albumen 
binders hold the chloride, dispersing the silver chloride while 
adhering it to the paper.  
Bronzing: This describes the  saturation point of  a salt print 
exposure. The metallic silver particles sit so close together 
they form a layer on the surface.  
Buckle Brush:  A test tube, glass or plastic tube with cotton 
wool twisted tightly in one end.  
Camera Lucida: Not actually a camera but an optical drawing 
aid.  
D.max  is the maximum density recorded on film or paper .  
D.min  is the minimum density recorded on film or paper .  
Deca-hydrated: Contains 10 molecules of water .   
De-ionized Water :  Water purified from all inorganic salts by 
an ion exchange process or reverse osmosis but organic 
compounds may still  remain.  
Deliquescent: Absorbs water from the air .  
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De-mineralized Water :  Same as deionised water .  
Density: A measure of light absorbed or transmitted in an area 
of an image. This can be measured by a densitometer. Density 
is a logarithmic value. If one area of a negative transmits 
twice as much light as another the density difference is 0.3 
(i .e. the log of 2) Using Step wedges that are 21 steps with a 
density units of .15 step intervals gives a total range of 3.15 
density units. Counting the number of steps that are distinct 
in the print and multiplying this by the .15 density interval 
between the steps, will give the exposure range in log units. 
To convert this range to stops multiple the log units by 3.3.     
Density Range: The difference between the lightest recorded 
area and the darkest  recorded area. In film it refers to 
measuring the thinnest part of the negative, then measuring 
the densest part of  the negative and subtracting this value. 
This will give you the density range.  Densitometers are used 
to accurately measure density.  
Distilled water :  All impurities are removed by boiling water 
and condensing the steam.  
Efflorescent :  Lose moisture.  
Exothermic: Create heat when dissolving.   
Fading: Deterioration of the salt print through poor fixing, 
incomplete washing out of fixers and airborne contamination 
attribute to fading.   
Fixer:  Ammonium thiosulfate and sodium thiosulphate are 
used to remove the unexposed and therefore still  l ight 
sensitive silver salts.  
Fog:  Non-image silver that shows as discolouration, usually 
created by contamination or exposure on the light sensitive 
surface before placed under a negative for printing.  
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Gelatin:  A protein binder created from animal hides, bones 
and tissues. It  is an important binder in photography and 
sizing in paper making. Various grades are ava ilable.  
L*a.b. CIE 1976 L*a.b.  is based directly on the CIE 1931 XYZ 
colour space. It is a linear perceptibility of colour differences. 
The nonlinear relations for L*  a.  and b.  are intended to mimic 
the nonlinear response of the eye. L* for lightness, a . 
represents how red or green the colour is and b. represents 
how blue or yellow it is.   Every colour has an L* a . b. value. 
Spectrophotometers give L*a.b.  numbers for a particular 
colour.  
Latent Image: An invisible image formed on sensitised film or 
paper by exposure to light. The exposure creates small  
clusters of  silver atoms in silver halide crystals that are image 
forming with chemical development.  
Latitude:  The acceptable range of  an image before over -
exposure and under-exposure cause loss of detail.  
Linters: Fibres used to make cotton paper. These are the 
shorter fibres left after the cotton has gone through the 
ginning machine. The longer fibres are made into thread.  
Measles: Blotchy light marks caused by insufficient silver; 
also a term used to describe dark marks made from poor or 
exhausted fixing bath.  
Mono-hydrated: Contains one molecule of water .  
MSDS: Materials Safety Data Sheets. These provide a full 
description of the chemicals,  safe handling, protection 
required and first -aid treatment.    
Oxidation: The removal of an electron or electrons from an 
atom or a molecule. 
Photochemical Action:  A change can only be made by light 
that is absorbed. The amount of photochemical  change is 
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proportionate to the light intensity multiplied by time of 
illumination.  
Photolysis: In the salt print it is  the activity created by the 
exposure to light that changes the silver chloride to metallic 
silver.   
Purified Water :  This generally means water purified for 
human consumption which still  may contain salts and organic 
matter.    
Pyrogallol:  An organic developer agent for photographic films.  
Other names used are pyrogallol,  pyrogallic acid or 
trihydroxybenzene. It offers an exceptional tonal range and 
increases highlight separation.  Pryo is toxic.  
Rag: These are old rags or new off-cuts of cotton fabric that 
are broken down to make paper. Rag threads originally c ame 
from the longer, stronger fibres of the cotton plant . Although 
today, paper is not often made from the rags . However they do 
make a very strong paper.  
Ratio: The relationship between two quantities. For example 
1:3 means one part water and three parts chemical.  
Reduction:  The addition of an electron or electrons from an 
atom or a molecule. Oxidation and reduction occur 
simultaneously; a reducing agent is a substance which gives 
up electrons and becomes oxidized.  
Reflection:  For smooth surfaces the angle of the incidence is 
the same as the angle of reflection occurring when light 
strikes the surface and bounces back at the same angle.  For 
other surfaces the l ight is reflected back at different angles, 
i .e. scattered.  
Refraction:  When light passes though one medium to another 
a ray is bent sharply at  the surface between them. In a print 
this affects the appearance of the silver when the glossier 
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albumen refracts the light. The print appears darker in the 
shadows and lighter in the highlights than salted paper prints.    
Saturated Solutions:  A chemical is added to liquid until some 
it is left undissolved. If  the liquid cannot absorb or dissolve 
anymore of the chemical, it is saturated. A  higher temperature 
may cause the chemical to dissolve but as it cools a 
proportion of it  may precipitate. Potassium dichromate is 
often used as a saturated solution. 
Self-masking: The thinner area of the negative allows the 
silver chloride convert to metallic silver in the print. This now 
darker surface of the salt thus forms a „mask‟. The exposing 
l ight is held back from reaching the unreduced silver chloride 
underneath. Meanwhile the rest of the salt print continues to 
expose under the more dense parts of the negative.   
Sensitometry:  This seeks to establish a relationship between 
exposure and the density of photographic material .   
Sizing: The substance added to paper to increase  surface 
strength. It resists the penetration of solutions into the fibres 
of the paper. Gelatin and starch are the most common types of 
sizing.   
Step Wedge: This is either a transparent film or paper with 
density increments of 0.15 or 0.30. A wedge of 21 steps with 
density units of .15 step intervals give a total range of 3.05 
density units. By counting the number of distinct steps in the 
print and multiplying by the .15 density interval between the 
steps gives the exposure range in logarithmic units.  To 
convert this range to stops,  multiply the log units by 3.3 
(Ctein, 1997). Other names:  
See step tablet, optical wedge and transmission grey scale.  
Wetting Agent :  A purified detergent used in the final washing 
stage of film processing, causing to water runs to off evenly, 
thus reducing run marks and water spots.   
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ATTACHMENT 1  CD:  M ISCELLANEA PHOTOGENICA  
  
109 
 
ATTACHMENT 2  THE SALT PRINT MANUAL  
MECHANISMS OF CONTROLLING COLOUR AND AESTHETIC
APPEARANCE OF THE PHOTOGRAPHIC SALT PRINT.
Eleanor (Ellie) Young
A  thesis submitted in fulfilment of the requirements for 
the degree of Master of Applied Science (Photography)
School of  Applied Sciences 
Portfolio of Science Engineering and Technology
RMIT University 
February 2008
The following images are a pictorial
illustration of the results of the research carried out in the attached thesis 
An exhibition of many of these works are displayed at Photospace  34 Dight 
Street Collingwood  Victoria 
from the 27th of February to the 22nd of March
All work was photographed on an 8 x 10 camera using FP4 black and white negative 
film and PMK developer . Each of the images are contact printed using various, 
formulas, binders, papers and  toning methods to illustrate the different colours and 
effects  that can be achieved.
Exhibition Title: Miscellanea Photogenica 
Miscellanea Photogenica 
Title: Chinese Lantern#1 
Paper: Bergger COT 320 gsm
Solution: Ammonia Chloride, Sodium Citrate 
and gelatine 
Toner : Gold borax and platinum
Title: Chinese Lantern #2
Paper: Saunders  HP 120 gsm
Solution: Arrowroot 
Toner: Gold borax and palladium
Miscellanea Photogenica 
Title: Love in the Mist #2
Paper: Talbot 240 gsm
Solution: Ammonium chloride and gelatin
Toner: Platinum
Title: Love in the mist #1
Paper: Talbot  240 gsm
Solution: Sodium Chloride and Gelatin 
Toner: Gold acetate and palladium
Miscellanea Photogenica 
Title: Love in the Mist  #3
Paper: Arches Platine  HP 310 gsm
Solution: Sodium Chloride and gelatin
Toner: Gold borax and platinum
Title: Love in the Mist #4
Paper: Buxton 240 gsm
Solution: Albumen
Toner: Gold acetate  and palladium
Miscellanea Photogenica 
Title: Scotch thistle # 2
Paper: Berrger 320 COT 
Solution: Ammonium Chloride sodium 
citrate and gelatin
Toner: Gold borax
Title: Scotch thistle # 3
Paper: Berrger 320 COT 
Solution: Ammonium Chloride sodium 
citrate and gelatin
Toner: Gold borax
Title: Scotch thistle # 1
Paper: Berrger 320 COT 
Solution: Ammonium Chloride sodium 
citrate and gelatin
Toner: Gold borax
Miscellanea Photogenica 
Title: Gum Leaves
Paper: Berrger 320 COT 
Solution: Ammonium Chloride sodium 
citrate and gelatin
Toner: Gold borax  and platinum
Title: Daisy Face
Paper: Berrger 320 COT 
Solution: Ammonium Chloride and gelatin
Toner: Gold borax  and platinum
Miscellanea Photogenica 
Title: Snail
Paper: Saunders HP 140 gsm 
Solution: Arrowroot
Toner: Gold Acetate and pallatinum
Title: Shell #3
Paper: Arches Platine 310 HP 
Solution: Sodium chloride 
Toner: Gold Thiocyanate (No 2)
Miscellanea Photogenica 
Title: Shell #1
Paper: Berrger 320 COT 
Solution: Ammonium Chloride and gelatin
Toner: Gold acetate and  platinum
Title: Shell #2
Paper: Berrger 320 COT 
Solution: Ammonium Chloride and gelatin
Toner: Gold thiocyanate  (no1)
Miscellanea Photogenica 
Title: Wing #1
Paper: Arches platine 310 HP 
Solution: Arrowroot
Toner: Gold acetate and  palladium
Title: Wing #2
Paper: Fabriano artistico 
Solution: Albumen
Toner: Gold thiocyanate
Miscellanea Photogenica 
Title: Wing #3
Paper: Arches platine 310 HP 
Solution: Albumen 
Toner: Gold Borax
Title: Wing #4
Paper: Saunders HP 140gsm
Solution: Arrowroot
Toner: Gold acetate and  platinum
Miscellanea Photogenica 
Title: Pear
Paper: Buxton  240 
Solution: Albumen 
Toner: Gold Borax
Title: Strawberry
Paper:  Fabriano Artistcio   
Solution: Arrowroot  
Toner: Gold Acetate and platinum 
End
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INTRODUCTION  
 
The salt print is the foundation of photography.  My interest 
in this process was initiated by a salt printing workshop in 
Melbourne, Australia , run by Michael Grey, then curator of the 
Fox Talbot Museum in Lacock, England.  Will iam Henry Fox 
Talbot, known as the “father” of photography ,  discovered the 
salt print process in 1834.  The history of Talbot is quite 
remarkable. His early discoveries were the foundation of 
numerous photographic and print processes, many still  
practised today. 
 Salt printing is a hand-coated two-step process. First, the 
salt solution is applied to the paper and allowed to dry. Next 
is the sensitising step, a silver nitrate solution , is applied to 
the paper to form light sensitive silver chloride. Exposure to 
light changes the silver chloride to the image making metallic 
silver. This same process occurs in albumen printing. Albumen 
had an enormous impact on photography becoming the 
medium of choice during the last half of  the 19
t h
 century. 
While often treated as a different process, an albumen print  is 
essentially a salted paper print  using the albumen as a binder.  
Due to the inherent masking ability no other photographic 
print process can create the tonal range of the salt print.  The 
challenge is to create negatives that reach this extraordinary 
range. The salt print also offers flexibility in controlling the 
colour, tones and hues.  
 Except where stated, all  the 
methods, formulas and procedures  have 
been tested by the author.  Ultimately the 
intention of this manual is to provide a 
resource that will  encourage further 
exploration of salt printing.
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1.  THE ORIGINS  
 
Since Aristotle
1
 (384-322 BC) there is evidence that men and 
women have been exploring the relationship between light and 
chemicals. Remarkably it took until 1834 before Will iam Henry 
Fox Talbot discovered the process of permanent chemically 
produced images created by light. His salted-paper prints were 
the first photographic process that created a positive image 
from a negative.  Talbot‟s „photogenic drawings ‟ and his 
continual discoveries had a profound effect on both 
photography and the development of printmaking.   
William Henry Fox Talbot (1800-1870) came from a privileged 
background. He was well educated, with a bril liant mind and 
curious about the world around him. Fortunately for the 
historians and photographic researchers Talbot documented 
most of his experiments.
2
 
In Italy 1833, Talbot was on holiday with his new wife and 
family members. He became frustrated with his inability to 
sketch on paper
3
. Even with the aid of his  drawing instrument, 
a camera lucida, he could not capture  the beauty 
of Lake Como. Utilising his knowledge of 
chemistry he pondered ways of “fixing” an image 
on paper. By spring 1834 Talbot‟s ponderings 
became reality. He found the ratio between salt 
and silver nitrate that was 
essential to create and 
„stabilise ‟  an image. 
Talbot‟s  discovery of the 
salt print inspired years of 
research, laying the 
foundation for many future 
photographic print 
processes. In 1839 with the assistance 
                                               
1 Eder ,  J .  M .  ( 1978)  His t o r y  o f  Pho t o g r aphy ,  Dover  Publ i ca t ions  Inc  New York .  p  1  
2 Schaaf ,  L .  J .  (2000)  The  Pho t o g r aph i c  Ar t  o f  Wi l l i am Henr y  Fox  Ta l bo t ,  Pr inceton  
Un iver s i t y  Pres s ,  Oxfordsh i re ,  UK. p .29 .  
3 Ib id .p13 .  
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The Origins 
of his colleague, Sir John Herschel,  Talbot was able to „fix ‟ 
this image permanently on paper. Despite this, image fading 
stil l caused Talbot a great deal of grief through inadequate 
processing and washing. Fading became such an issue for 
many salt printers that a fading committee was established in 
1855. 
The photograms, or as Talbot called them „photogenic 
drawings‟  were created by coating writing paper with a salt 
(sodium chloride) solution . After the paper dried he applied a 
coating of silver nitrate solution. An object 
such as a leaf or lace was placed on the dry, 
now light sensitive paper; an image was 
created when exposed to sunlight. This is a 
salt print or salted paper print. In 1834 
Talbot began exposing images in a camera. By 
contact printing these negative salt prints, 
Talbot produced positive images. 
In 1840 he discovered that gallic acid 
developed out a latent image on paper. This 
created the first developed-out negative to positive 
photographic print process. Exposure time in the camera 
dramatically decreased from hours to seconds
4
. The effect on 
photography ‟s  reproductive power was enormous and 
effectively was the demise of the Daguerreotype.
5
   
As early as 1842 Talbot proposed the telephoto lens, 
electronic flash and infrared photography. He set the 
foundation of photogravure with photoengraving, predicting 
photographic reproduction would follow the way of the 
printing press
6
. Talbot was obsessed with the power of l ight. 
Thirty-two of his forty-two published papers deal t with light.
7
  
The outstanding scholar, experimenter, thinker and 
artist was destined to become one of the most influential 
scientists of the nineteenth century. Talbot came into 
                                               
4 Eder ,  J .  M .  ( 1978)  His t o r y  o f  Pho t o g r aphy ,  Dover  Publ i ca t ions  Inc  New York .  p321  
5 Ib id .  p  323  
6 Schaa f ,  L .  J .  (2000)  The  Pho t o g r aph i c  Ar t  o f  Wi l l i am Henr y  Fox  Ta lbo t ,  Pr ince ton 
Un iver s i t y  Pres s ,  Oxfordsh i re ,  UK.  p  28  
7 Gray ,  M. ,  O l lman,  A .  and  McCusker ,  C .  ( 2002 )  The  F i r s t  Pho t o g r aphs  Wi l l i am Henr y  
Fox  Ta l bo t  an d  t h e  B i r t h  o f  Pho t o g r aph y ,  PowerHouse  Books  USA,  New York .  
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photography as a picture maker rather than a 
scientist
8
  creating a new craft and art form. The 
salt print embraces the art,  craft and science of 
photography.  
Salt printing includes the albumen printing 
process. Albumen is the binder obtained from the 
egg white of usually hen‟s eggs . In both salt and albumen 
printing silver chloride forms the image. The French 
photographer Louis Désiré Blanquart -Evrard developed the 
albumen print in the late 1840s. He discovered the albumen 
paper while searching for improvements in Talbot‟s calotype 
(paper negative) process. On May 27, 1850 Blanquart-Evrard 
presented his discovery to the French Academy. By 1855 most 
photographers had changed to albumen printing, this 
remained the principal printing method until 1890 when 
gelatin silver came into use
9
.   
The German city of Dresden, by 1870 supplied the majority of 
the world‟s albumen paper. Dresden had the advantage of 
being close to the paper manufacturers of Rives and Saxes . 
Combined with an excellent supply of low cost eggs and labour  
they produced a superior product. In 1888 the 
Dresdener Albumuinfabriken A.G factory used 
more than six mill ion eggs to make 18,674 
reams of albumen paper. Each hand crafted 
ream was 480 sheets at 460 mm by 580 mm. 
This was just one of several factories in 
Dresden alone.
10
  
Photographers today may not be aware of how the early 
pioneer‟s  made their first photographic images , but 
contemporary photographers stil l share the same desire to 
make permanent images.
11
 Today, as photographic imaging 
continues to extend and develop we debate and struggle with a 
myriad of issues of what we believe photography should be.   
                                               
8 Wal l s ,  H .  J .  and  At t r idge ,  G .  G .  (1977)  Bas i c  Pho t o  S c i e n c e ,  how  pho t o g r aphy  wo rks ,  
Focal  Pres s ,  Lond on . p 13  
9 Eder ,  J .  M.  (1978 )  His t o r y  o f  Pho t o g r aphy ,  Dover  Pub l ic at ions  Inc  New York .  p  535 -
537  
10 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA .  p  
33 -35  
11 Wal l s ,  H.  J .  and  At t r idge ,  G.  G .  ( 1977)  Bas i c  Pho t o  S c i en c e ,  how  pho t o g r aphy  wo rks ,  
Focal  Pres s ,  Lond on . p13 .  
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2.  PHOTOGRAPHIC PROCESSES  
 
This chapter discusses alternative processes in general . It looks 
at the difference between printing -out and processing-out 
prints  and concludes with issues unique to the salt print.  
ALTERNATIVE PHOTOGRAPHIC PROCESSES  
Many of the early photographic print processes are referred to 
as „Alternative‟ .  This term also includes methods of capturing 
images with lens-less cameras such as pinhole. The more 
commonly practised processes include albumen, cyanotype, 
gum bichromates, gumoils,  bromoils, ziatype, 
platinum/palladium, salt prints and Van Dyke brown.  
Despite many debates over the years , „alternative ‟ is widely 
understood and accepted by the vast majority of practitioners. 
Terms less frequently used include ; traditional processes, 
historical photographic processes, hand crafted images and 
primitive photography.  
Digital imaging has largely displaced film capture and 
chemical processing. Black and white silver gelatin printing, 
once the mainstay for photographic printing, today is 
considered an alternative process.  
PHOTOGRAPHIC PRINT PROCESSES .   
Developed-out and printed-out are the two major photographic 
print categories.  
1.  Developed, or processed-out, refers to the image that is 
captured but not seen until chemical baths „develop ‟ or 
„process ‟  out the latent image, known as the chemical 
reduction of silver particles. Most photographic papers 
are processed in the darkroom under a red safe light. 
Since 1905 processing-out has been the most common 
practice of printing.
12
 Now digital output surpasses the 
traditional wet processes.
 
 
                                               
12 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  a n d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA . p2  
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DEVELOPED-OUT PHOTOGRAPHIC PRINTING  
ADVANTAGES  D ISADVANTAGES  
Negatives can create enlarged 
prints to a preferred size.   
Tonal range is not as wide as 
some of the printing-out 
processes.  
Mass production standardised 
coatings, al lowing print 
consistency.  
Paper types and surfaces are 
limited the by manufacturer‟s 
choice.  
Processing chemicals are in a 
ready to use form.  
A traditional wet darkroom is 
required.    
 
2.  Printing-out refers to the processes where prints are 
created by light energy only. They require no chemical aid 
to produce an image. Many of the metal based processes 
appear in shades of brown. This is due to the image 
making particle size. They are too small for l ight to 
reflect all the wavelengths of light. Processed out silver 
gelatin appears black as the silver particles are large 
enough to absorb all wavelengths of light.  
 A hinged back printing frame allows easy access to check 
the exposure during printing. For the first sixty -five years 
of photography this was the method of creating the 
majority of photographic prints.
13
  
                                               
13 Ib id .p2 .  
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MATTERS UNIQUE TO SALT PRINTING  
Salt Printing is a printing-out process offering a tonal range 
greater than all  other photographic printing processes. This is 
attributed to an inherent masking ability that occurs during 
exposure. It requires a dense negative which may exclude 
printing with other processes. Silver nitrate solution responds 
unfavourably to many paper additives , restricting salt printing 
to quality 100% cotton water colour papers . Two separate 
solutions are applied; each must be dried before exposure. 
Any short cuts result in staining or producing a less than 
desirable print.  
 
PRINTING-OUT PHOTOGRAPHIC PROCESSES  
ADVANTAGES  D ISADVANTAGES  
The coatings are applied by 
hand, the prints are therefore 
uniquely the photographer ‟s.  
Restricted to contact printing, the 
negative is the same size as the 
print.  (  An exception is the 
bromoil process)  
The tonal range is greater than 
developed out photographic 
papers for processes such as 
salt,  albumen and platinum 
/palladium. Some have a narrow 
tonal range, but offer    benefits 
such as colour using pigments.  
Contact printing requires creating 
negatives either by using large 
format cameras,  increasing the 
negative s ize in the darkroom or 
printing inkjet negatives from 
digital f i les.  
A wide choice of papers and 
textures.  
Each of the processes requires a 
specific type of negative .  
The numerous controls over 
tonal effects,  contrast,  surface 
finish and colours.  
Printing-out processes maybe one, 
two or multi coatings that require 
drying between each coat before 
exposing or re-exposing.  
A darkroom is not required.  Most solutions need to be 
prepared from raw stock 
chemicals.  Some require care and 
special handling.  
Sunlight is a readily available 
light source to expose prints .  
Sunlight is inconsistent.  For 
consistency an artif ic ial UV light 
source is required.  
Prints can be checked during 
exposure.  
Exposures are considerably longer 
than processed out papers, 
minutes to hours as opposed to 
seconds.  
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The Salt and Albumen print colour and appearance is 
influenced by: 
o  The paper: sizing in the paper and the colour of the 
paper. 
o  Chemicals: different formulas and additives . 
o  Humidity. 
o  The negative or subject matter for photograms.  
o  Light exposure source . 
o  Toning. 
o  Washing and fixing. 
A plain salted print has a single layer structure in  which the 
image is embedded in the paper fibre. An albumen print, 
however, is a two layer structure. Albumen holds the image on 
the surface of  the paper.
14
  
The addition of gelatin as a binder in the salt solution can 
also create a two layer structure in the salt print.  The gelatin 
holds the image on the surface of the paper.  
  
                                               
14 h t tp//archive . amol .o rg . au/co l l ec t ions/1/3/ 17 .htm l  
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3.  PREPARING FOR SALT PRINTING  
 
Requirements of the working space, equipment, materials and 
chemicals required for salt printing  are discussed in this 
chapter. It concludes with an outline of the steps involved in 
making the salt print.  
Chemicals themselves are not necessarily dangerous, but 
mishandling, often through ignorance can cause serious 
injuries. Take time to understand the chemicals you are using, 
how they should be handled and treat them with the utmost 
respect. Ask the chemical suppliers or download from the web 
Materials Safety Data Sheets (MSDS), for each of the chemicals  
acquired. The MSDS gives a full description of safe handling , 
what protection is  required and the first aid treatment.    
 
A traditional wet darkroom is not necessary. Although 
desirable, a UV light box is not essential  as the sun can supply 
the ultraviolet (UV) light required to expose the print. The 
chemicals for salt printing and processing are relatively 
inexpensive and easily obtained. However some chemicals for 
toning are considerably more costly. 
THE WORKING SPACE:   
o  Workroom or area for coating paper  where all UV and 
sunlight can be blocked out. Low incandescent l ighting 
is required; 25 to 50 watt ( low wattage normal house 
lamp) at least 1.5 m away from the working surface. This 
is where coating and inspection will  take place. NB: 
Fluorescent lights should not be used as most emit UV. 
o  A bench or table with a dry clean flat surface for coating 
paper.   
o  A wet processing area , preferably with running water , 
separate from the coating and the exposing area. There 
should be enough space to hold 5 to 8 processing trays.  
o  A clean, dust free dry location away from water and 
chemicals for drying finished prints .  
EQUIPMENT :   
o  A glass sheet 4 mm to 6 mm thick . Size approximately 
400 mm x 500 mm to provide a hard flat base for 
coating. An alternative is heavy card. This protects the 
bench or table from inevitable silver nitrate stains. 
CHAPTER  
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o  Drying cabinet and/ or hair dryer to dry prints . 
o  Exposure frames. These can be traditional 
as the image shown, or a piece of 3mm or 
4 mm thick glass clipped to a board. The 
board can be hinged by two parts taped 
together as shown. The board and the 
glass should be the same size , have the 
edges of the glass ground or taped to 
avoid cutting hands.      
o  Scales, either balance or electronic , measuring 0.1 gm 
or less.   
o  Artificial UV light source or sun. 
 
TOOLS AND MATERIALS 
o  For coating: Glass rods 10 mm wider than the negative. 
For example a 203 x 255 mm (8 x 10 inch) negative 
requires a rod 213mm long. These are made from 
approx 1mm thick walled glass tubes with 10 mm 
opening. A triangular shape as illustrated will  allow 
coating while using one hand.   
Alternatively, brushes with no metallic parts . 
Disposable sponge brushes are cheap and readily 
available in multiple sizes. Buckle brushes can be made 
with cotton wool and a test tube.  
o  Syringes 3ml or 5 ml to accurately measure coating 
solutions (without the needle). Chemist shops sell the 
syringes.  
o  Brown glass bottle 100ml with a wide opening for the 
silver nitrate  solution. 
o  Storage bottles 500 ml for salt solutions.  
o  Glass or plastic graduates 500 ml and 1000 ml 
for making and mixing solutions . 
o  Glass or plastic measuring graduate or pipettes 
25 ml and 50 ml with at least 1 ml increments  
o  6 to 10 photographic trays, larger than the print 
size to allow room to move the print easily . 
o  Set of wooden or plastic printing tongs. 
o  Clothes line and plastic pegs or non metallic clips for 
hanging prints to dry, alternatively non-metallic screens, 
fibreglass or plastic for drying prints flat.  
o  Rolls of absorbent white paper towels to wipe up spills 
and excess solution.  
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o  Rubber gloves for hand protection . Not the powdered 
glove packs, as you take them off powder may 
contaminate your work and work area. 
o  Small squares of paper to weigh smaller amounts of 
chemicals.  
o  Paper cups for measuring larger amounts of chemicals.  
o  Plastic spoons to remove dry chemicals from the ir 
containers. 
o  100% Rag cotton watercolour paper sized with gelatin or 
starch. See Chapter 5 The Paper  for more information.  
o  Removable tape to hold paper stil l while coating.  
o  Cheese cloth to strain albumen and arrowroot solutions. 
 
CHEMICALS  
See Appendix 1 for more information on the following 
chemicals. 
Salting solutions 
o  Ammonium chloride .  
o  Arrowroot (for starch binder/sizing).   
o  Citric acid (required for Arrowroot starch binder).  
o  Gelatin (for binder/sizing) .  
o  Silver nitrate (sensitiser).   
o  Sodium chloride (salt) .  
o  Sodium citrate (increases speed and modifies 
colour) .  
o  Potassium dichromate ( to increase contrast) .  
 
Albumen Printing 
o  Egg white.  
o  Glacial acetic acid.  
o  Isopropyl Alcohol 70% (for double coating) .  
Toning 
o  Ammonium thiocyanate . 
o  Citric acid.      
o  Gold chloride 1%.  
o  Potassium chloroplatinite 20%.          
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o  Sodium acetate. 
o  Sodium chloride.    
o  Sodium chloropalladite 15%.            
o  Sodium tetraborate (borax).  
o  Sodium thiocyanate . 
 
Processing 
o  Sodium carbonate (additive to fixer) .  
o  Sodium sulphite (fixer clearing agent) .   
o  Sodium thiosulfate “hypo”  (f ixer) .  
Distilled or de-mineralized water should be used to mix all 
coating and toning solutions.  Condition of pipes and plumbing 
fixtures may allow the water to pick up trace elements that 
affect the chemical reactions during the print coating and 
toning processes. Although the quality of tap water can vary 
greatly it is generally suitable for making the fixer , standard 
washing and rinsing of prints . 
OVERVIEW OF THE SALT PRINTING STEPS  
 The following list gives a basic overview of the steps 
involved in making a salt print.  
1.  Make the salt solution. 
2.  Use 100% cotton rag paper and mark out the image area.  
3.  Apply the salt solution to the paper.  
4.  Dry the salted paper.  
5.  Make the sensitiser. 
6.  Sensitize the paper in subdued light. 
7.  Dry in subdued light. 
8.  Place negative and secure in printing frame  in subdued 
light. 
9.  Expose to UV light.  
10.  Remove print from frame in subdued light. 
11.  Process in subdued light.  
 
The steps involved in processing the exposed salt print 
include: 
1.  Pre –wash in tap water in subdued light. 
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2.  Wash in tap water in subdued light. 
3.  Tone in subdued light. 
4.  Wash in tap water in subdued light. 
5.  Fix baths.  
6.  Wash in tap water. 
7.  Hypo clearing bath.  
8.  Final wash in tap water. 
9.  Dry. 
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4.  THE SALT AND S ILVER FORMULAS  
 
The basic formulas  are set out in this chapter, with a number 
of variations including binders . Each change or variation will 
create a difference, in some cases dramatic differences will be 
observed. These are the first steps in controlling the colour, 
tonal range and the aesthetic appearance of the salt print.  
Talbot used sodium chloride , or common table salt in his first 
salted paper prints. Most table salts today have at least 
sodium aluminosilicate and possibly sodium iodide. These 
additives may react with the silver nitrate , creating chemical 
fogging reducing print quality.  Purchase the sodium chloride 
from the local chemical supplier. 
Please Note: The salt solutions (chlorides) are not light 
sensitive and last indefinitely. All salt,  albumen and arrowroot 
solutions can be made under normal lighting conditions  
  
SODIUM CHLORIDE FORMULA.   
Distilled Water  250 ml 
Sodium chloride  5 gm 
 
Method: 
 
1.  At room temperature add sodium chloride to the distilled 
water.  
2.  This will dissolve easily and is ready for use when 
dissolved.  
 
 
 
AMMONIUM CHLORIDE FORMULA.    
Distilled Water  250 ml 
Ammonium chloride  5 gm 
 
Method: 
 
1.  At room temperature add ammonium chloride to the 
distil led water.  
CHAPTER  
4 
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2.  This will dissolve easily and is ready for use when 
dissolved.  
 
The differences between the ammonium chloride solution and 
the sodium chloride solution ; Ammonium chloride solution 
will slightly decrease exposure time, enrich the colour and 
contrast of the print more than the sodium chloride solution. 
Sodium chloride is slightly redder in colour.   
 
VARIATIONS TO SALT FORMULAS  
Salt prints are at their best when the chloride (salt) content is 
approximately 2% and the silver solution is round 12%. 
Changes to the ratio of salt to silver can be used to alter the 
tone and the colour of the final print.  Both the sodium 
chloride and ammonium chloride are the base formulas for the 
following variations.  
Increase Salt Percentage:  Talbot found that by increasing the 
salt in the solution, the paper became less light sensitive . 
This was his first attempt at stabilising or “f ixing” the 
images.
15
 Effects of increasing salt percentage in the salt 
solution;  
o  3% creates a slight decrease in contrast and the tones 
are cooler.  
o  5% creates a decrease in contrast and the image appears 
flat.  
o  10% creates a substantial decrease in the contrast  
resulting in a  very flat weak print.  
Decrease Salt Percentage:  Talbot discovered that by 
decreasing the salt there was an increase in l ight sensitivity.
16
 
However,  decreasing the chloride solution below 1% tends to 
produce prints lacking bril liance and density.  Effects of 
decreasing the salt in the solution to; 
o  1% causes the salt solution to increase the contrast and 
the tones become warmer in colour.   
                                               
15 Schaa f ,  L .  J .  (2000)  The  Pho t o g r aph i c  Ar t  o f  Wi l l i am Henr y  Fox  Ta lbo t ,  Pr ince ton 
Un iver s i t y  Pres s ,  Oxfordsh i re ,  UK.  
16 Ib id .p19  
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o  0.5% causes the salt solution to further increase 
contrast, it become a warmer colour and loses some 
detail  in the highlights   
o  0.2% causes the salt solution to increase the contrast 
allowing information in  the shadows but l ittle in the 
highlights. There is not enough free chloride to remake 
the silver chloride. This cycle needs to continue to 
make the metallic silver particles during the exposure.  
 
Other chloride salts are also soluble in water; these include 
calcium chloride and potassium chloride.  
IN ORDER OF WARMTH OF COLOUR  IN ORDER OF LIGHT SENSITIVITY  
1.  Ammonia chloride 1.  Potassium chloride 
2.  Sodium chloride 2.  Ammonia chloride 
3.  Potassium chloride 3.  Sodium chloride 
4.  Calcium chloride 4.  Calcium chloride 
 
Both calcium chloride and potassium chloride are used at the 
same 2% ratio to the distil led water as the ammonium and 
sodium chloride.  
ADDITIVES TO SALT FORMULAS  
SODIUM C ITRATE  
Sodium citrate increases the reduction of the silver chloride 
and silver citrate to metallic silver on exposure to light. 
Therefore the prints will  be: 
o  Warmer in colour.  
o  Lower in contrast.  
o  Exposed for less time. 
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SODIUM OR AMMONIUM CHLORIDE + SODIUM CITRATE   
Distilled Water  250 ml 
Sodium chloride or  ammonium chloride  5 gm 
Sodium citrate  5 gm 
 
Method: 
 
1.  At room temperature add the chloride to the distilled water.  
2.  This will dissolve easily and is ready for use when 
dissolved.  
3.  Add 5 gm sodium citrate; it is ready for use when dissolved.  
  
 
 
The sodium chloride solution with sodium citrate increases 
the speed by one stop more  than ammonium chloride. The 
ammonium chloride with sodium citrate in the solution is 
about 10% warmer in colour than the sodium chloride.  
POTASSIUM DICHROMATE  
 
POTASSIUM DICHROMATE IS POISONOUS  
DUST FROM THE DRY CHEMICAL IS CARCINOGENIC.  SKIN CONTACT MAY CAUSE 
DERMATITIS.  WEAR GLOVES, EYE PROTECTION AND A DUST MASK. 
 
Adding 2 drops of potassium dichromate 5% solution to 30 ml 
of the salt solution you will:    
o  Increase the contrast of your image.  
o  Increase the exposure time.  
Potassium dichromate becomes light-sensitive when it oxidises 
with the gelatin. It reduces the light sensitivity therefore 
requires longer exposure times.
17
 
 
                                               
17
 “Potas s ium d i chromate  i s  on ly  l ight - sens i t ive  when i t  has  someth ing  to  ox id i se  for  
example  gum Arab ic  or  g e l a t in ,  i t  c annot  ox id i se  i t s e l f .  I t  reduces  sens i t i v i t y ,  hence  
the  longer  exposu re  t imes .  I t  incr ease s  the  contr a s t  by  cu t t ing  of f  h igh - l ight s  i n  the  
tona l  sca l e . The presence of the strong oxidising agent chromium (VI) will tend to reverse the 
photochemical formation of silver metal, re-oxidising it to Ag+, it reduces sensitivity and 
increases contrast.” Mike Ware 28/11/07. 
 
 The Salt print Manual  |  The Salt and Silver Formulas  
1 7  
 
POTASSIUM DICHROMATE 5% SOLUTION  
Distilled Water  100 ml 
Potassium dichromate  5 gm 
 
Method: 
 
1.  Heat water to 20°C. 
2.  Put on gloves, eye protection and dust mask.  
3.  Dissolve 5 gm of potassium dichromate in the distilled 
water.  
4.  Store in a small stoppered brown bottle .  
 
 
Varying the amount of potassium dichromate allows some 
control. The extreme usage , i .e. 10% potassium dichromate 
will cause loss of information in the shadows before there is 
detail in the highlights. Ammonium chloride with potassium 
dichromate is 8% to 10% cooler in colour than sodium chloride 
with potassium dichromate.   
 
SODIUM OR AMMONIUM CHLORIDE + POTASSIUM DICHROMATE   
Distilled water  250 ml 
Sodium chloride or  ammonium chloride  5 gm 
 
Method: 
 
1.  Heat distilled water to 20°C. 
2.  Add the salt to the distil led water. It will  dissolve easily.  
3.  Take 30 ml of salt solution . 
4.  Add 2 drops of the  5 % potassium dichromate solution.  
 
 
 
B INDERS  
Binders are substances that bind together two or more 
materials or chemicals in a mixture . The most commonly used 
in salt printing are gelatin arrowroot and albumen. Theses 
binders hold the chloride, dispersing the silver chloride while 
holding it to the paper.  
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NB: To avoid spoiling your negative, make sure there is no 
excess of the binder left on the edges of the paper.  Even 
though the paper is dry this excess or lumps holds the 
moisture and absorb a greater % of the silver nitrate. When the 
negative is placed on the sensitized paper surface and 
exposed, the humidity created by UV lamps or sun creates 
moisture and not only stains but the soft binder lumps may 
stick to your negative.     
GELATIN B INDER  
The gelatine binder acts as a sizing agent and the following 
occurs: 
o  The image appears sharper as the gelatin stops the 
silver chloride solution from being absorbed into the 
paper fibres. The image sits on the paper surface.  
o  It makes the image colour appear cooler at a small 
percentage,  but as the percentage increases the image 
becomes warmer.  
o  The print will appear to have a slight sheen, depending 
on the amount of gelatin added to the solution.  
o  As the percentage of gelatin is increased in the salt 
solution the temperature of the solution needs to be at 
least 20° C before coating. Cold gelatin solutions will 
begin to set as you are coating, making a smooth even 
finish difficult  to achieve. 
SODIUM OR AMMONIUM CHLORIDE SOLUTION + GELATIN   
Distilled Water  50 ml 
Gelatin  2 gm 
Distilled Water  200 ml 
Sodium chloride or  Ammonium Chloride 5 gm 
 
Method: 
 
1.  Mix 2 gm of gelatin with 50 ml of the distilled water at room 
temperature, leave for 10 minutes.  
2.  Heat the 200ml of distilled water to 40°C.  
3.  Add the salt.  
4.  Stir in the gelatin.  
5.  The solution is ready when cooled to about 20°C.  
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About Gelatin : „Bloom factors‟  measure how rigid the gelatin 
solution is when it sets. A lab grade purchased from a 
chemical supplier will  have a bloom number of about 125, a 
supermarket cooking gelatin  (also called gelatine)  is less than 
100. The higher the bloom number the firmer the gel for any 
given concentration of gelatin.    
Food gelatin available from supermarkets comes in 
granular or sheet form. It normally has the preservative 
220 sulphur dioxide (CO
2
) . As soon as the silver nitrate 
solution is applied to a salt solution using this type of 
gelatin as a binder it starts to oxidise the silver before 
exposure showing a yellowing or chemical „fogging ‟  effect. 
This impairs the highlights a little.
18
 
ARROWROOT B INDER  
Arrowroot starch acts as a sizing and:  
o  Creates a deep warm tone 
o  Enhances detail in the shadow region  
 
ARROWROOT FORMULA
19
  
Distilled water  750 ml 
Arrowroot starch 20 gm 
Distilled water 250 ml 
Ammonium chloride 14 gm 
Sodium carbonate  23 gm 
Citric acid 7 gm 
 
Method: 
 
1.  Mix the arrowroot starch with about 20 ml of the distilled 
water making a smooth creamy suspension.  
2.  Bring to the boil the balance of distilled water. 
3.  Gradually add the starch while stirring. 
4.  Continue to boil  until  the liquid is translucent.   
5.  With the second amount of distilled water dissolve in the 
ammonium chloride, sodium carbonate and citric acid. 
While adding the citric acid this solution will  effervesce.  
                                               
18
  “Su lphur  d iox ide  i s  a  red uct ant ,  apar t  f rom the  „ fogg ing ‟  t he re  i s  no long  te rm 
ef fect .”  Mike  Ware  2007 .  A lan El l i o t t  s t a t es  that  some  SO 2  r ema ins  bound to  the  
ge l a t in .  
19 Wal l ,  E .  J .  and  Jord an ,  F .  I .  (1975)  Pho t o g r aph i c  Fa c t s  an d  Fo rmu l a s ,  Amer ican  
Photographi c  Book Pub l i sh ing  Co. ,  I nc . ,  New York USA.  p  258  
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6.  Add the solution to the arrowroot and boil for 5 more 
minutes. The smell of ammonia will be quite strong .  
7.  Strain through cheese cloth while still  warm, leave to cool.  
8.  Remove any skin that has formed before applying to the 
paper.  
 
 
 
Coating paper with arrowroot is more challenging than other 
binders. The above formula is suitable for coating with a rod 
or brush. If  the coating of the solution is too thick, the 
sensitivity of the silver nitrate solution decreases. This 
creates a pink light brown colour with plenty of detail but no 
density in the shadow regions.  
Note :  Sodium citrate is necessary in the solution as starch 
alone is not an active organic substance
20
. Citric acid in not 
necessary in the silver nitrate, it will  increase sensitivity but 
will make the paper more difficult to tone.
21
  
ALBUMEN B INDER  
Albumen is an „active ‟ organic substance; it increases 
the reduction of silver chloride and silver albuminate.  
An albumen print is a salt print with the albumen 
binder. This binder will adhere the silver image on the 
paper surface. Experiments on albumen without salt were 
carried out in 1839 by Talbot and in 1841 by Robert Hunt.
22
 
The image was created from silver nitrate forming silver 
albuminates which reduce to metallic silver on exposure to 
light.
23
 
French photographer Blanquart -Evrard refined the process by 
adding the chloride  and announced his success in 1850. The 
Albumen print incorporating chloride  became the prominent 
printing process of the mid 19
t h
 century and remained the 
principal printing method until  1895.
24
  
                                               
20 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corpor at ion . ,  Roches te r ,  USA . p22  
21 Crawford ,  W.  ( 1979 )  Kee pe r s  o f  t h e  L i g h t ,  M organ & M organ ,  Inc . ,  New York ,  USA.  
p153  
22 Hunt ,  R .  ( 1973 )  A Manua l  o f  Pho t o g r aphy ,  Arno Pres s  Inc .  USA .  p286  
23 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  
USA .p ,28  
24 Ib id .  p28  
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ALBUMEN FORMULA  
Albumen (egg white)  250 ml ( approx 8 
to 10 eggs)  
Distilled water   10 ml 
Ammonium chloride 4 gm 
Glacial acetic acid 0.5 ml 
 
Method: 
 
1.  Egg whites must be individually and carefully separated. 
This isolates problems without spoiling previously 
separated eggs.  
2.  Remove all contamination of yolk, stringy tissue , blood or 
shell from the egg whites.  
3.  Dissolve ammonium chloride in the distilled water and add 
glacial acetic acid.  
4.  Add to egg whites.  
5.  Beat this solution until  all the solution is converted to 
froth.  
6.  Let the solution sit for 24 hours in the refrigerator.  
7.  Bring to room temperature.  
8.  Strain though muslin or cheesecloth to remove foam.  
9.  Cover and refrigerate for 1 week to ferment.  
 
 
 
Beating the egg white breaks down the albumen into a 
uniform consistency. The salt and the acid assist with 
fermenting the albumen solution. The ease of coating 
increases as the albumen ages.  
The silver nitrate coating „sets ‟ or coagulates the first 
coating of albumen. A second coating of albumen will increase 
the surface gloss giving an extra brill iance . Unfortunately this 
second coating will soften the first coat of albumen. 
Hardening is therefore necessary before applying a second 
coat and can be achieved by any of the following:  
o  Storing the first coat for at least five months for it to 
slowly „cure ‟ . 25  
o  Placing in a bath of isopropyl alcohol 70% for 15 
seconds. This consistently is the most successful 
method when applying a second coating.  
                                               
25 Ib id .p39  
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o  Steaming the surface of the first coating for 1 
minute. 
o  Placing a piece of paper over the surface of the dry 
albumen and using an iron set at temperature 
between silk and cotton, then move the iron evenly 
over the paper.
26
 
Many texts advise that 2% ammonium chloride should be added 
to the bath of isopropyl alcohol as the bath leaches the 
chloride from the first coating. Tests have proved this is not 
necessary.  
 
If  the coating is unsatisfactory when dry it can be place in a 
tray of cool water. The albumen will  soften and eventually 
wash off and once dry, the paper can be recoated. I have 
found this useful when expensive hand made papers have been 
used. 
ADVANTAGES OF ALBUMEN PRINTS :  
o  The image sits on the surface of the paper giving the 
appearance of  a greater density range through the 
refraction of the light .  
o  An albumen print has a slight sheen to glossy finished 
surface giving bril liance,  absent in salted paper prints.  
 
Using ammonium chloride in the albumen solution results in 
the colour being 8% to 10% cooler than using sodium chloride.  
By adding 2 drops of potassium dichromate 5% solution in 30 
ml of the albumen solution will :    
o  Increase the contrast of your print. 
o  Increase exposure time. 
   
S ILVER NITRATE SENSITISER   
S ILVER N ITRATE IS POISONOUS  
IT IS AN OXIDIZING AGENT, CAN CAUSE SERIOUS PERMANENT 
DAMAGE TO EYES .  WEAR GLOVES AND EYE PROTECTION.  
 
                                               
26 J ames ,  C .  (2002 )  The  Book  o f  A l t e r n a t i v e  Pho t o g r aph i c  P r o c e s s e s ,  Delmar ,  New 
York .p267  
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The silver nitrate sensitising solution must be made using 
distil led or de-ionized water. Silver nitrate reacts with 
chloride and any hard water ions such as carbonates  that may 
exist in tap water supplies. The result of contamination is a 
cloudy white precipitate of s ilver chloride and silver 
carbonate. This deprives the silver nitrate of its strength, 
making sensitising the paper less effective.
27
 
 
SILVER NITRATE SENSITISING FORMULA  
Distilled or de-mineralized water 50 ml 
Silver nitrate  6 gm  
 
Method: 
 
1.  Put on gloves and eye protection . 
2.  Add the silver nitrate to the distil led water.   
3.  Store in a brown glass bottle.  
 
 
 
Silver nitrate is not sensitive to l ight unless there is an 
oxidant present. Mixing small amounts of silver nitrate 
solution reduces the risk of contamination through usage. 
 
If  using the glass rod method, the above solution will coat 20 
to 25 sheets of paper for 8x10 inch prints. More solution is 
used for the brush method, depending on the brush type and 
size.  
Increase Silver Nitrate Percentage: Small increases in the 
percentage of silver nitrate in the solution can be beneficial in 
printing low contrast negatives . As the percentage increases 
bronzing affects the shadow regions and yellowing in the 
highlights will  begin to spoil the print ‟s tonal range.  
 
 
 
                                               
27
 Re i l l y ,  J .  M.  ( 1980 )  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  
USA .  
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THE EFFECT OF INCREASING THE SILVER NITRATE : 
o  15% increases the contrast. The colour is cooler and 
shows some loss of detail in the shadows. The highlight 
detail  is more apparent. The print is sti ll  acceptable.  
o  20% creates further increase in the contrast and a 
further loss of detail in the shadows. There is some 
bronzing and more detail  in the highlights .  
o  30% increases the contrast, allowing little detail in the 
shadows. Bronzing becomes obvious and there is less 
detail in the highlights. The highlights may become 
yellow.  
Decrease Silver Nitrate Percentage:  A small reduction in the 
percentage of silver nitrate in the solution may show some 
benefits in printing high contrast negatives . As the percentage 
becomes smaller this may result in weak ineffective prints.   
THE EFFECT OF DECREASING S ILVER NITRATE :  
o  10% decreases the contrast  and the print appears  
warmer in colour. The print maybe still  satisfactory. 
o  5% the print begins to lose highlight detail  but gains 
shadow detail  and increases the warmth of the colour.  
o  1% shows little detail in the highlights and the mid 
tones decrease in contrast. The shadow detail  is weak. 
Spots described as „measles ‟ may appear after some 
time.  
The light sensitive substance in salt and albumen paper is 
silver chloride. Silver chloride is  insoluble in water. Sodium 
chloride solution is coated on the paper followed by the silver 
nitrate solution thus creating silver chloride and sodium 
nitrate. Sodium nitrate is soluble and is washed away during 
the processing. If the chloride and the silver nitrate are equal 
or similar chemical equivalent, light sensitivity is 
dramatically reduced. Excess silver nitrate allows more 
metallic silver to be formed in the print, thus increasing the 
density.  
The citric acid added to the silver nitrate solution creates 
silver citrate , increasing speed and warming the colour tones.
28
   
 
                                               
28 Re i l l y ,  J .  M.  ( 1980)  The  Albumen  & S a l t e d  Pape r  Bo ok :  The  Hi s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA .  p4  
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SILVER NITRATE FORMULA WITH CITRIC ACID  
Distilled or de-mineralized water 50 ml 
Silver nitrate  6 gm  
Citric Acid 0.75 gm 
 
Method: 
 
1.  Put on gloves and eye protection . 
2.  Add the silver nitrate to the distil led water.  
3.  Add the citric acid.    
4.  Store in a brown glass bottle.  
Mixing small amounts of silver nitrate solution reduces the 
risk of contamination through usage.  
 
 
A high percentage of citric  acid can cause bronzing  as it increases 
the speed the s ilver citrate and si lver chloride conversion to 
metall ic si lver .   
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5.  THE PAPER 
 
Salt printing brings you in touch with the ancient craft of 
paper making. A basic understanding of the structure and 
textures of papers will provide another tool to  controlling the 
colour and the final look of your print . There are many papers 
that will not work with this process . Therefore you are limited 
to using quality 100% rag cotton watercolour papers.  This 
chapter explains why and offers some suggestion on various 
papers to test. The Book of Fine Papers by Silvie Turner is a 
bril l iant book on the history of paper as well as  a worldwide 
guide on fine papers and paper mills .   
 
100% cotton paper is the purest form of cellulose offering 
high strength and the longest life of all papers.
29
 Cotton is a 
stable base for the silver nitrate solution therefore more 
predictable in its response through the process.  Sizing is 
added to prevent solutions from soaking too deeply into the 
paper thus making the coating more uniform. The fibres in 
paper are made up of shorter cotton linters or cotton „rags‟ .  
Rags fibres are longer and stronger but less commonly used .
30
  
Understanding the characteristics of papers, their l ife  and 
behaviour is of great value when choosing papers.
31
 
 
PAPER MANUFACTURING  
Fabriano introduced watermarks in 1272. Acting as recognition 
of the maker, they promote an assumption of quality.  
Watermarks are normally close to the edge of the paper and 
“read right”  from the top side.  
Paper making can be divided into the three following groups ; 
handmade, mould made and machine made.  
                                               
29 Turner ,  S .  (1998)  The  Book  o f  F in e  Pape r s ,  Thames and  Hudson Inc ,  New York .  p162  
30 Ib id .p21  
31 Ib id .p19  
CHAPTER  
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ADDITIVES TO PAPER  
1. Sizing. Sizing is added to increase surface strength and 
resists the penetration of solutions into the fibres of the 
paper. Gelatin and starch are the most common types of sizing 
suitable for salt printing.  Alkyl-ketene-dimer (AKD) is a 
synthetic archival internal sizing agent which allows the paper 
to remain neutral pH. Aquapel is one of the trade names for 
this hydrophobic or water repellent sizing . Gelatine sizing 
creates a cooler tone in the paper.
32 
A warmer coloured salt 
print is formed using starch sizing.  
Ways of sizing:  
o  Surface sizing also called tub sizing . The dry finished sheet 
is immersed in a bath of hot gelatin forming a skin over the 
paper surface and hardened. This is a perfect surface for 
salt printing.  
                                               
32 Ib id .  p133  
TYPE ADVANTAGES  DISADVANTAGES  
HAND-MADE  
 
Handcrafted cotton or 
linen individual sheets ,  
li tt le grain so therefore 
stronger.  
Expensive, unknown purity 
and irregular s izes.  
CYLINDER 
MOULD MADE  
 
Quality is consistent,  less 
expensive than handmade, 
wide variety and easily 
available.  Most watercolour 
rag papers are made on a 
mould in the form of a 
cylinder  
Owing to the wide variety 
it requires research to 
understand the various 
types suitable for salt  
printing. Grain is laid in 
one direction therefore not 
as strong as handmade 
papers  
MACHINE -MADE  Cheap and readily 
available.  
 
Avoid for image making. I t 
is a major problem for 
longevity as it is usually 
from wood pulp, l ignin 
bleaches and other 
additives that contribute 
to a chemical break down 
in the paper.  
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o   Internal sizing is known as beater or machine. The sizing is 
added to the process before the formation of the sheets.
33
    
2.  Fillers and loadings. Mineral pigments bind the fibres 
together, fil ling between the gaps creating denser sheets.
34
 
These include calcium carbonate (acid buffer),  China clay 
(kaolin), titanium dioxide and optical brighteners.  Avoid these 
as they react with the silver nitrate before exposure, creating 
chemical fogging.  
3.  Waterleaf . A term for no sizing and therefore very 
absorbent. It is problematic for salt printing creating flat 
prints and uneven colour due to the high and inconsistent 
absorption rates of the solutions.  
SURFACE FINISHING  
o  Rough. In hand made papers it  is air dried creating a 
rough textured surface. In mould made, a rough felt 
makes the rough surface.
35
 
o  NOT. Cold pressed which means it is not hot pressed and 
is half-way between rough and hot press with a textured 
finish 
o  Hot Press. A smooth finish using hot rollers or pressed 
through cold polished metal rollers.  
WEIGHT AND DENSITY  
Thickness or weight is referred to as grams per square metre 
(gsm). 280 gsm to 300 gsm is ideal for salt printing  but with 
care l ighter weights can be used. 
Density relates to how well the paper is bonded . Dense paper 
will expand and contract as a whole and its tendency to curl is 
not as great. Paper will curl more when denser fibres are on 
the top side of a sheet. The speed of expansion and 
contraction are therefore at different rates.
36
 
                                               
33 Ib id .  p24  
34 Ib id .  p25  
35 Ib id .  p28  
36 Ib id .  p35  
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CARE OF PAPER  
o  Handle as little as possible  and by the edges, ideally use 
white cotton gloves.  Avoid creasing the paper.   
o  Store flat. Ro lled paper over time creates a „memory ‟  
which makes the paper difficult to flatten out.  
o  Remove marks carefully with a soft brush or eraser. 
Disturbing the surface of the paper makes it more 
absorbent and may remove the sizing. Stains may appear 
in these areas.  
PAPERS FOR SALT PRINTING :  
Papers suitable for salt printing have a  right and wrong side 
due to the surface sizing and the finishing.  
o  The paper choice will affect the colour, contrast and 
tonal separation of your image.  
o  Temperature and humidity will affect the absorption 
rate of the solutions.  
o  Touching the paper surface in the image area will leave 
oils and salt from your skin and may cause staining in 
the final print.  
o  Smooth, harder finished surface sized papers give a 
sharper, more bril liant image.   
o  Solutions sink into porous paper. The image appears 
softer, creating a dull  matt appearance.  
Textured papers are more difficult to coat. This can be 
overcome by using a brush to apply the solution. The texture 
refracts the light, flattening the image appearance.  
Listed below are papers I have used, in order of preference .  
1.  BERGGER COT 320 MOULD MADE 320 gsm HP (French). 100% 
cotton un-buffered and surface sized with gelatin . Made on 
a cylinder mould, this paper was created specifically for 
platinum printing. It is extensively used for other 
alternative photographic processes as it is a cid-free, has no 
optical brighteners and is Neutral pH.  
Advantages: It holds the tones better than all other papers 
tested to date. The salt print is a cool deep brown colour and 
is consistent in its performance and quality.  
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Disadvantages: This paper is a l ittle more expensive.  
2.  TALBOT HANDMADE 240 gsm 100% (French), 100% long fibre 
cotton, matt finish and surface sized with gelatin. Sheets 
are pressed several times in both wet and dry state to 
minimise porosity.  
Advantages. It held the tones in both high light and shadows 
showing 18 steps. The salt print is warm deep red brown 
colour and is consistent in performance and quality.  
Disadvantages. There are some intrinsic inconsistencies in the 
paper; but this is expected with hand made papers. This paper 
is a little more expensive.  
3.   ARCHES PLATINE MOULD MADE (French) 310 gsm HP 100% 
cotton.  It is un-buffered and surface sized with starch.  
Acid-free with no optical brighteners and is Neutral pH. 
Made at the Arches mill in France on a cylinder mould, this 
paper was created specifically for platinum print ing. It is 
also extensively used for other alternative photographic 
processes.  
Advantages: Holds the tones extremely well and is consistent 
in its performance quality, and is usually available. 
Disadvantages: This paper is more expensive than other 
papers.  
4.  FABRIANO ARTISTICO MOULD MADE (Italian)  300gsm HP 100% 
cotton. It is un-buffered and surfaced sized, also available 
in a rough surface where best result are achieved by 
brushing the coating on. 
Advantages: The surface sizing holds the tones well .  It is 
inexpensive and readily available.  
Disadvantages: The paper is quite warm in colour so the 
highlights are not as clean as the previous papers.  Occasional 
problems found with quality inconsistencies.  
5.  BUXTON HANDMADE PLATINOTYPE 240 gsm 100% cotton HP 
un-buffered internally sized with Alkyl-ketene-dimer (AKD) 
a synthetic archival internal sizing agent , this hydrophobic 
or water repellent sizing. Produced in Ruscombe Mill France, 
it was developed in collaboration with Dr Mike Ware for 
platinum printing.  
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Advantages: Colour Mid tones separated well. This paper 
worked extremely well for albumen printing giving the finest 
result of all papers and surfaces tested with this formula.  
Disadvantages: When applying the silver nitrate solution to 
the salt the AKD created a chemical fog which reduced the 
highlights and flattened the shadow regions a little. This 
paper need to be well secured while coating, due to the lighter 
weight it will curl when moisture is applied.  
OTHER PAPERS TRIED :  
o  SAUNDERS WATERFORD (English) 300 gsm HP 100% 
cotton un-buffered, internally and surface sized with 
gelatine. Average price range holds tones well , has a 
very warm tonal range.  Loses the highlights to the 
warm tones of the paper.  Also available in 150gsm a 
lightly textured surface. which show a minor flattening 
of the image. 
o  RISING STONEHENGE MACHINE MADE (English) 245gsm 
NOT 100% cotton, buffered with calcium carbonate.  
Inexpensive paper. The calcium carbonate is 
problematic with the sensitivity of silver nitrate. This 
paper is absorbent, creating a dull  print.  
o  ARCHES AQUARELLE MOULD MADE (French) 300gsm HP 
100% cotton un-buffered, internally and surface sized  
with gelatine. Gives a reasonable tonal range with 
pleasant warm tones. More expensive than Fabriano 
Artistico. 
o  FABRIANO TIEPELO MOULD MADE Watercolour ( Italian) 
290 gsm 100% cotton internally sized.  A well priced, 
very soft surfaced paper with a high absorption rate, 
unsuitable for plain salted prints  but improves with a 
gelatin binder and extra sizing.  
o  LANAQUALLE MOULD MADE, 300gsm HP, 100% cotton, 
un-buffered, internal & externally sized. Well priced, 
but results have been disappointing resulting in blotchy 
prints due to the uneven absorption , even with binders 
in the salt solution.   
o  CRANE‟S DIPLOMA PARCHMENT (USA) (replacement for 
Cranes Platinotype) MACHINE MADE 177gsm HP 100% 
cotton Rosin & Alum sized.  
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o  CRANE KID FINISH (USA) gsm 140 100% cotton un-
pressed Lightweight needs careful handling coating and 
in processing baths.  
ADDING S IZING TO PAPER 
Many papers are sized during manufacturing and binders act 
as sizing, however there are still the following advantages in 
pre-sizing or resizing the paper before coating. 
1.  Using porous papers that are not pre-sized.    
2.  Adding an extra finish to the surface . 
3.  Using papers that are highly textured. 
4.  The different sizing types allow control of the colour. 
5.  Using different types of surfaces.  
The sizing can be:  
o  Gelatin.  
o  Gelatin hardened with glyoxal.    
o  Arrowroot. 
GELATIN SIZING  
Distilled Water 100 ml 
Gelatin  30 gm 
Distilled Water 900 ml 
 
Method: 
 
1.  Add 100 ml of the water to the gelatin . 
2.  Allow to bloom (swell) for 20 minutes at room temperature.  
3.  Add the 900ml of the water.  
4.  Heat to 60°C.  
5.  Pour solution into a warm tray . Sit this tray inside a larger 
tray fi lled with hot water to maintain a temperature of at 
least 20°C.    
6.  Add sheets of paper one at a time.  
7.  Shuffle the sheets for at least 3 minutes and up to 5 
minutes.  
8.  Remove sheets one at a time, and place on a firm flat 
surface.  
9.  Using a glass rod similar in size to the paper, gently 
squeeze the excess solution down and off the edge of the 
paper.  
10.  Hang to dry.  
 
If the solution cools below 20°C, it will not coat evenly. A 
second coat of gelatin will  assist with rough textured surfaces . 
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HARDENING THE GELATIN SIZING:  
 
Chemicals used for hardening gelatin are generally dangerous. 
Only use them if you find the unhardened gelatin sizing is not 
adequate. Avoid formaldehyde!  
If you do not have access to a fume cupboard, wear rubber 
gloves, gas mask and eye protection.  
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GLYOXAL HARDENING FORMULA  
Water 1000 ml 
Glyoxal 40% 50 ml 
 
Method: 
 
1.  Put on mask, gloves and eye protection.  
2.  Add the glyoxal to the water .  
3.  Add the sodium carbonate.  
4.  Place the sheets in bath.  
5.  Carefully shuffle the sheets for 10 minutes. 
6.  Remove and place in a fresh water bath to remove excess 
hardener.
37
    
7.  Wash for 20 minutes changing water about every 5 minutes.  
8.  Hang to dry in a well ventilated room. 
 
 
The addition of sodium carbonate creates an alkaline bath to 
assist the binding between sizing and hardener as the high pH 
maximises the hardening
38
. This will  create severe chemical 
fogging therefore is omitted from the formula.  
  
                                               
37 Ware ,  M .  ( 2006)  The  Chr y s o t yp e  Manua l ,  The Cromwe l l  Pre s s  Ltd ,  UK. p47  
38 Wal l s ,  H.  J .  and  At t r idge ,  G.  G .  ( 1977)  Bas i c  Pho t o  S c i en c e ,  how  pho t o g r aphy  wo rks ,  
Focal  Pres s ,  Lond on . p212 .  
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6.  COATING THE PAPER 
 
One of the original methods used to coat paper was to float the 
sheet on the surface of a solution in a “bath”  or tray. A more 
controlled method is to use a glass rod and a syringe to apply 
the solutions. The coating is more even and the ratio between 
the salt and the silver nitrate solution is more consistent   
Coating the paper is broken into the following three basic 
methods. 
1.  Floating or submerging in a solution Bath .  The 
paper can be completely submerged or the edges of 
the paper can be turned up to resemble a boat 
floating on the surface of the solution.  
2.  Brushing On.  Using  brushes with metal parts will 
react with the silver nitrate solution. Sponge brushes 
and Buckle brushes work well . A Buckle brush is made 
by twisting cottonwool into a test tube.  
3.  Dragging or pushing the solution.  Glass rods, also 
know as puddle pushers or chemical pushers , push the 
solution evenly across the paper, by measuring the 
solution out with a syringe this coating system is  
economic, fast and precise.  
 
 ADVANTAGES  D ISADVANTAGES  
Floating 
 
Often stated as an even way 
of coating the paper. 
More solution is used therefore, 
longer drying time.  The quantity of 
solution absorbed into the paper is 
inexact.  
Brushing Relatively fast, easy method.  
Sponge brushes are cheap 
and easily obtained. 
Brushes for salt can be 
reused. 
Even coatings can be difficult. 
Brushes for the silver nitrate 
solution become contaminated 
when coating the salted paper and 
need careful washing, or to be 
replaced. 
Pushing Economic, precise, fast and 
easy method. Glass rods are 
reusable, easily washed 
leaving no chemical trace. 
Inexpensive. 
The rod needs to match the 
negative size; a flat firm surface is 
required for coating. The glass rods 
are breakable.   
CHAPTER  
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PREPARING THE PAPER  
Cut or tear the paper about 50 mm (2 inches) wider than 
your negative or image size. The extra width makes 
handling the paper easier to avoid touching the image 
area. Make sure the watermark is not in the image area. 
Allow room for the step wedge.  Mark out the image size 
and note in pencil on the edge or on the reverse of the 
paper (outside the image area) the following: 
1.  The solution you are using . 
2.  The amount of solution (if  using a syringe).  
The rod should sit at least 20 mm in from the outer edges of 
the paper. If the solution migrates over the edges and absorbs 
into the reverse side of the paper it would create a problem 
for the next coat. Silver nitrate solution absorbs unevenly 
through the paper, darker stains identifying where salt 
solution has absorbed into the papers reverse. A paper towel 
under the paper allows suppleness on the paper surface 
making it easier to coat evenly. 
Keeping the paper and the solution at room temperature 
minimises the curling or buckling of the paper as the solution 
is applied. Stop the paper moving during application by taping 
down the corners to the glass surface or pin to heavy 
cardboard. The tape should be of the removable type , not 
masking tape. Use a dust blower to remove any particles, hair 
or dust off the surface of the paper .  
COATING LIGHT WEIGHT PAPERS AND FABRIC:  
Light weight paper makes it difficult to coat evenly due to the 
paper buckling. The following method is useful also when 
coating larger prints and fabric. The following method of 
stretching overcomes these problems.  
1.  Leave plenty of space around the image to allow for the 
taping down of the paper. Paper borders should be about 
75 mm larger than the negative.  
2.  Soak the paper in warm water for 5 minutes.  
3.  Remove from tray and allow the water to drip back into 
the tray for a few moments.  
4.  Place on a glass surface larger than the paper and blot 
dry with cotton towels.  
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5.  Tape down all sides with gummed tape, then dab over 
carefully again with cotton paper towels.   
6.  When most of the dampness is gone 
finish drying with a hair dryer.  
7.  Leave the paper on the glass for both of 
the solution coatings.  Store in a dark or 
dim light place when drying the sensitized paper.  
NB: Fabric should be 100% cotton, wash and dry before using 
to remove any sizing etc. It is easier to submerge the fabric in 
the salt solution and then tape it down. Silver nitrate is 
applied when dried, but stil l  taped down, with a sponge brush.  
SALT COATING  
This can be carried out under normal l ighting.  
Rod method  of application for an 8 x 10 inch print :  
 
1.  Draw up 2 ml of solution into the syringe .  
2.  20mm in from the marked image area gently dispense all  
the solution onto the paper in a l ine, stopping 20mm from 
paper edge.  
3.  Gently place the rod in this l ine of fluid, with careful 
sideward movements allow the fluid to evenly disperse 
along the full length of the rod.  
4.  Lift the rod over the solution so the rod sits between the 
paper edge and the solution.  
5.  Push the solution to the other end of the paper , at least 20 
mm beyond the image area . The push should be at a 
constant smooth steady rate  with very little pressure . This 
should take about ten seconds. 
6.  Check for uncoated areas, immediately drag the solution 
back over these areas to avoid uneven coating .   
7.  Again lift the rod over the solution so the rod sits between 
the paper edge and the long pool of solution. 
8.  Gently push the solution  to the opposite end of the paper . 
9.  If the paper is evenly covered wait for 30 seconds while 
the solution absorbs into the paper.  
10.  There must be enough solution to continue pushing at 
least 4 more times smoothly across the paper.  
11.  There should be no puddles  of solution or areas without 
coverage .  
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12.  Any excess can be removed gently with a paper towel , 
avoiding the image area or hold the paper by a corner and 
allow any excess to run off.   
13.  Hang or lay the paper solution side up to dry. A hair dryer 
on the warm setting will speed up the process . Keeping the 
dryer 10 cm away from the paper surface.  
When using a higher percentage of gelatin in the salt solution 
ensure that the paper and the solution are heated to at 
least 20°C to 22°C. This stops the gelatin setting and 
„dragging ‟ unevenly down the paper. Increasing the 
quantity of fluid applied to the paper eases this problem. 
For example, a 8x10 image normally requires 2 ml of 
solution, therefore increase this to 3 ml. 
Brush method of application:  
Prepare the paper the same way as the salt coating.  
1.  Pour 20 ml of salt solution into a dish wide enough to 
accommodate the brush width.  
2.  Allow the brush to absorb the moisture . 
3.  Remove excess off the brush. 
4.  Paint on the solution by running the brush up and down the  
paper, overlapping each stroke slightly.  
5.  Ensure there are no gaps.  
6.  Turn the paper 45° and repeat  the brushing, repeat the 
turning and coating a further 2 times. 
7.  There should be no puddles or areas not covered. 
8.  Hold the paper by a corner and allow any excess to run off.  
9.  Hang to dry hang or place the paper solution side up.  
10.  You can use a hair dryer on the warm setting to speed up 
the drying, keeping the dryer at least 10 cm from the paper 
surface.  
 
Allow the solution to soak in before using warm air to dry as 
this will give a more consistent even surface. Excessive heat 
while stil l quite damp will dry the salt on the surface leaving 
salt crystal patches. The salted paper will keep indefinitely. 
Make sure the paper is completely dry before adding the 
sensitiser. 
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ALBUMEN COATING  
Albumen is not as easy to coat as plain salt. Bubbles and 
lumps create dark spots and circles . Uneven streaks will show 
as differing densities in  the final print. 
o  Increase the amount of solution you apply. The 
excess solution allows control over the smoothness 
of the coating.  
o  Adding 0.5% of wetting agent to the albumen solution 
theoretically reduces air bubbles on the surface of 
the paper and forms smoother coatings.
39
 I found 
there was not a significant difference with the 
wetting agent. 
o  Remove any excess albumen around the edges of the 
print; the excess forms hard lumps that make it 
difficult to move the rod evenly across the paper 
when applying the silver nitrate solution.  
SYRINGE : If 2 ml is used on an 8 x 10 salt 
print, increase this to 3 to 3.5 ml of 
albumen. Move the rod slowly and 
smoothly up and down the paper. When 
bubbles appear stop coating and allow the excess to run off 
the paper edge by holding up by one corner . 
BRUSHING . Allow plenty of solution so you can slowly and 
gently brush the solution on  to the paper.  
DRYING . About 30° C will create a glossier finish for the 
albumen.  
The silver nitrate coating sets or coagulates the first coating 
so there is no need to harden this unless a second coat of 
albumen is desired.  However a second coat increases the 
surface gloss, thereby producing an extra bril liance to the 
albumen print. Hardening is essential to avoid softening the 
first albumen coat while applying the second. The dried 
albumen is water soluble until hardened with:  
o  Time 
o  Silver nitrate  
o  Alcohol  
 
                                               
39 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA .   
 The Salt print Manual  |  Coating the Paper 
4 0  
 
Unsensitized albumen will store indefinitely in an airtight 
container in cool conditions with relatively stable 
temperatures and low relative humidity.   
SENSITISING THE PAPER  
Earlier methods of sensitising were performed by floating the 
salted paper on the surface of a bath of silver nitrate solution.  
This dangerous  practice and wasteful method as it consumes 
large amounts of silver nitrate. I strongly suggest there is no 
physical contact with silver nitrate .  The glass rod and the 
syringe method of coating will evade all contact with the 
silver solution.  
A syringe (without the needle ) makes it easy to control the 
amount of silver nitrate solution applied. Even though there is 
no physical contact with the silver nitrate you stil l must wear 
protective gloves. Do not touch the syringe tip on the salted 
paper. This will contaminate the rest of the silver nitrate when 
drawing more solution into the syringe for the next print.  
Use the same quantity of silver nitrate solution as the salt 
solution. For example if 2 ml of salt solution was used, use 2 
ml of the silver nitrate solution.  
To apply the silver nitrate:  
 
1.  Ensure salted paper is completely dry . 
2.  Take a clean glass rod. 
3.  Put on gloves. 
4.  Working under low incandescent l ighting, draw the 
solution into the syringe . 
5.  On the paper 20 mm out from where the image starts 
gently dispense all the solution onto the paper  in a 
straight l ine, stopping 20 mm in from edge. 
6.  Place the rod carefully on the fluid and with gentle 
sideward movements allow the fluid to evenly disperse 
along the full length of glass rod.  
 
7.  Position the rod between the paper edge and the solution.  
8.  Drag the solution to the other end of the paper at least 2 0 
mm beyond the image area , but stop before the edge of the 
paper. The drag should be at a constant smooth steady 
rate, with very little pressure. This should take about ten 
seconds. If  there are parts of the image not covered by the 
solution immediately drag the solution back over this area to 
avoid an uneven coating.  
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9.  Again gently l ift the rod over the solution so the rod sits 
between the paper edge and the long pool of solution . 
10.  Gently push the solution to the opposite end of the paper . 
11.  If the paper is evenly covered wait for 30 seconds  for the 
solution to absorb into the paper.  
12.  There must enough solution left on the paper to smoothly 
repeat the coating at least 4 times.  
13.  Ensure there are no puddles of solution or uncoated areas.  
14.  Any excess can be removed gently with a paper towel , 
avoid the image area.  
15.  Hold the paper by a corner and allow any excess to run off.  
16.  To dry hang or lay the paper solution side up. A hair dryer 
can be used, keep the dryer 10 cm away from the paper 
surface.  
17.  Dry in dark or low light area . 
 
It is important to wash the rod after every  coat of silver. The 
rod becomes contaminated with salt as you are coating . 
The strength of the silver nitrate solution regulates the grain 
size of the precipitating silver chloride . Stronger solutions 
produce larger grains that are less likely to absorb into the 
fibres of the paper.
40
  
Coating the silver nitrate onto the dry sodium chloride 
creates:  
1.  Silver chloride, the imaging making compound. 
2.  Sodium nitrate, this must be washed out of the print 
after exposure.  
 
SENSITISING ALBUMEN PAPER   
o  As with the albumen salt solution, increase the amount of 
silver in the syringe or on the brush to ensure easy 
application. (3mls for 8x10 sheet) This also helps minimise 
the bubbles.  
o   The first push of the silver nitrate solution down the paper 
should be at a constant smooth steady rate (about 10 
seconds on an 8 x 10 sheet) Wait 30 seconds before the 
                                               
40 Ib id .p56  
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second „pushing ‟ of the silver nitrate solution to the end of 
the paper. Gently remove bubbles before pushing the 
solution across the paper. Try at least 4 pushes down the 
sheet. Stop before the bubbles leave a trail of bubbles 
across the paper. Each of these bubbles on the paper will  
leave dark circles in your image.  
 
SENSITISING ARROWROOT PAPER   
Arrowroot requires a stronger silver nitrate coating but needs 
to be applied rapidly due to the starch‟s solubility. 41 Apply the 
silver nitrate solution as described for the salted paper.  
 
 
Storage of Sensitized Paper .   
The storage of sensitized paper dulls the print, the highlights 
lose their clarity and there is loss of density.  Albumen will  
start to show yellowing in the highlights. The author therefore 
discourages storage for more than two to three hours. Despite  
the disadvantages readers may wish to use the following 
methods to increase storage times. 
o  1 to 5 % citric acid added to the silver 
solution.
42
 
o  Citric acid in the albumen solution . 
o  Apply 2 % citric acid solution onto paper before 
salting. 
o  Store in a cool, dry, dark area in black plastic 
bags. 
  
                                               
41 Ib id .p57  
42 Ib id .  p  62  
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7.  PHOTOGRAMS AND THE NEGATIVE 
 
Talbot ‟s  first images were photograms made by using objects 
such as leaves and lace. These made negative  images on the 
paper. These were in turn exposed to create a positive image.   
In 1840 Talbot discovered the calotype negative while 
experimenting on a process he thought may compete with the 
Daguerreotype. An image he exposed in the camera was not 
visible until he added a gallic acid solution to the exposed 
paper. Talbot‟s  calotype latent image is  known as the first 
developed out negative . This s ignificantly decreased the 
exposure time in the camera from hours to seconds .
43
 
   The ability to make negatives though computers has 
rejuvenated many printing-out processes. Photographers and 
artists without access to large format cameras and darkrooms 
can now experience the art and craft of these the early 
photographic print processes .  
PHOTOGRAMS  
The earliest photographic images created were photograms. 
The image achieved by simply placing an object onto the 
sensitized paper surface and exposing it to l ight. Often 
photograms are overlooked due to the exposure problems and 
“arty” or juvenile stigma attached. Objects have varying 
density and calculating the exposure time can be problematic. 
Usually with photograms it is not possible to check exposures 
without risk of moving the object. The colour, shape and 
dimension of the object will have an affect on exposure and 
print colour.  
o  Glass objects such as vases are often not successful in 
UV light boxes as the light “wraps around”  the object. 
o  Three dimensional objects in sunlight alter as the sun 
moves. 
o  Lightweight materials exposed outside need to be firmly 
fixed in case of wind movement. 
                                               
43 Schaa f ,  L .  J .  (1996)  Reco r d s  o f  t h e  Dawn o f  Pho t o g r aph y  Ta lbo t ' s  No t e bo ok s  P  & Q ,  
Univer s i t y  Pres s  Cambr idge ,  Cambr idge  Great  Br i t a in .  
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o  Colours of items make a difference to exposure time. 
Red items for example take more  time to expose than 
yellow.  
THE SALT PRINT NEGATIVE  
Often the failure to produce quality salt prints comes from 
unsuitable negatives. The ideal salt or albumen print negative 
may not produce quality prints in other print processes. 
Attempting to produce a negative for various printing-out 
processes or processing-out papers may compromise each of 
the processes.   
The long tonal range of salt prints provides exceptional 
separations in the highlights  and records mid tones 
particularly well . Shadows lack the same degree of separation , 
may look muddy and lack detail. A high percentage of shadow 
area in a negative can make the entire image appear flat.  
Exposing for the shadows is therefore critical . There must be 
detail in the shadows and highlights with a density range of 
1.8 to 2.2 (at least 7 stops latitude).  
  Salt prints do not require a high contrast negative. T he 
negative must be dense with information from the shadows to 
the highlights . A low contrast negative will produces a flat 
print but high contrast negatives will result in harsh contrasty 
prints, often losing detail in the shadows and/or the 
highlights.  
Successful salted paper print requires: 
1.  A negative with a long tonal range, the range between 
the highest and lowest density points  maximised. 
2.  A negative with enough density to al low the silver 
chloride to change into metallic silver during exposure. 
Due to light reflecting off the surface , glossy albumen prints 
seem to have a shorter density range than matt papers . The 
print appears as though it has deeper shadows and brighter 
highlights. Processed-out papers have this same effect. A 
glossy gelatin-silver print will appear to have deeper blacks 
and whiter highlights compared with a dull matt-finished 
processed out print. Glossy albumen prints have a comparable 
tonal range to platinum prints. Salted paper prints exceed the 
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tonal range of platinum.
44
  This is due to the self masking 
effect. The silver chloride converts to metallic silver during 
exposure thus blocking the shadow areas (light part of the 
negative).  This slows the exposure allowing the highlights 
(dense/dark part of the negative) to continue printing. The 
self-masking gives prints a gradation of light tones while stil l 
holding good shadow detail . Correct negative density is 
important for the highlights so these lighter tones are not 
over-exposed. 
The salted papers and matt (single coated) albumen prints 
require more reduced silver to make the appearance of black  
in the shadows. This is achieved by longer exposure times, 
therefore the need for a denser negative.  The plain salted 
print without a binder is the flattest in appearance; therefore 
it requires the greatest density range in the negative to 
alleviate this look.       
TYPES OF NEGATIVES :  
Although negatives fall into to two major groups, analogue 
and digital, these groups do intertwine. An analogue negative 
can be produced from a digital fi le and analogue negatives are 
digitised to create inkjet negatives. They all offer advantages 
and have disadvantages.  
ANALOGUE CONTINUOUS TONE F ILM NEGATIVES  
Advantages:  
o  Negatives can provide an excellent continuous tone.  
o  Development controls can create the extra density for 
salt prints. 
o  Silver negatives blocking powers are greater than the 
black dyes of inkjet printers . 
Disadvantages:   
o  Film may not be readily availability.   
o  Require a darkroom facility . 
o  35 mm and medium format films need to be enlarged by 
means of inter-negatives or reverse processing. These 
materials are expensive.  Dust can be a curse.  
                                               
44 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s i ons  Corporat ion . ,  Roches te r ,  USA .  
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The number of black and white films available on the market 
today has reduced considerably due the increase of digital 
capture cameras. Sheet fi lm availability in Australia is quite 
limited. (See supplier l ist)  The choice is wider in 35mm and 
120 roll  fi lms. The international market offers  a more 
extensive range.  
Film exposure and tonal range can be controlled by the 
following: 
1.  Lighting of the subject.  
2.  The type of film used.  
3.  The development time and agitation. 
4.  The type and strength of the developer. 
 The salt print negative must be exposed for the shadows. The 
strength of the developer solution is doubled to provide the 
density. Through extensive testing I have found the 
combination of Ilford‟s HP4 film and PMK developer  to 
produce the best salt print negatives  to date.  
 
ILFORD FP4  F ILM 125  ISO 
This fi lm will create a wide tonal range extended by 
the low fog base of the film.  Use the 125 ISO rating 
and expose for the shadows.  
PMK DEVELOPER
45
  
Solution A  
Distilled water at room temperature  750 ml 
Metol 10 gm 
Sodium bisulfite  20 gm 
Pyrogallol  100 gm 
Water to make 1000 ml 
Solution B  
Distilled water at room temperature  1400 
Sodium metaborate  600 gm 
Water to make 2000 ml 
 
Method: 
 
Stock Solution A 
1.  Weigh out the sodium bisulfite.  
                                               
45 Hutching s ,  G.  (1992)  The  Book  o f  Py r o ,  Bit t er  Dog  Pres s ,  Grani t e  Bay ,  CA . p13  
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2.  Add a pinch of the sodium bisulfite to the 750 ml of water 
and set the remainder aside. 
3.  Add the metol and stir until  completely dissolved.   
4.  Add remaining sodium bisulfite, stir until  dissolved.   
5.  If you do not have a ventilating hood, perform the following 
outside. 
6.  Put on gloves, mask and eye protection.   
 
7.  Measure out the pyrogallol and add to the solution.   
 
Stock Solution B 
1.  Dissolve the sodium metaborate in the 1400 ml of water . 
2.  Add water to make 2000 ml . 
Store in brown glass bottles clearly marked . 
 
 
 
Usage for salt print  negatives only: 
Salt print negative:  
1.  Heat water 500 ml to 22°C. 
2.  Add 10 ml part A.  
3.  Add 20 ml parts B. 
4.  Process film with continual agitation for 12 minutes . 
5.  Stop bath 30 seconds (normal acid stop bath) .  
6.  Fix for 5 minutes agitation for 30 seconds every minute . 
(Standard ready-made ammonium thiosulfate fixer).  
7.  Do not  tan the negative as often suggested by placing back 
into developer after fixing. This flattens the tones for the 
salt print.  
8.  Wash for 1 minute.  
9.  Place in a bath of 1% clearing agent for 2 minutes (10 gm 
sodium sulphite in 1000 ml water) .  
10.  Wash for 5 minutes. 
11.  A drop of wetting agent in 1000ml water for 1 minute stops 
streak marks. 
 
Other Films 
 The Salt print Manual  |  Photograms and the Negative  
4 8  
 
1.  ILFORD HP5  400  ISO.  Similar qualities to the Ilford FP4 film, 
but without such a clear fi lm base. Process as above but 
increase the development time to 12 minutes  
2.  FOMAPAN CLASSIC 200  ISO.  This fi lm worked well with similar 
qualities to the Ilford FP4. The base fog and PMK developer 
warmed the negative base colour. This flattens the salt print 
tonal range. Process the film as above but increase the 
development time to 12 minutes.   
INCREASING THE TONAL RANGE POST DEVELOPMENT  
Film Reducing Formulas provided only a minimal increase in 
the tonal range. 
Selenium was successful as a film intensifying formula. A 
solution of 1:10 for 10 minutes increased the tonal range by 2 
stops, due to selenium adding density to the highlights.  
ENLARGING NEGATIVES IN THE DARKROOM  
Ensure your darkroom is light tight and your enlarger does not 
reflect l ight around the room. This stops the risk of  l ight 
fogging expensive film. White based easels should be covered 
with a black sheet of paper to stop light reflecting back 
through the film. The ortho film and lith film are high 
contrast so diluted paper developer is used to lower the 
contrast.  
35mm and 120 roll  films can be enlarged in the darkroom by 
making an enlarged inter-positive then contact printing back 
to a negative of the same size. This is a two step process.  
 Inter-positives method of enlarging negatives :  
o  Using Ilford Ortho Plus fi lm. This must be used under a 
red safe light.  
1.  Place the 35 mm or 120 roll  film in the enlarger 
and check the focus etc, as for normal darkroom 
printing.  
2.  Use test strips to find the correct exposure.  
Process this in diluted paper developer. Soft 
developers such as Kodak Selectol   undiluted will  
give good highlight and shadow detail .   
3.  Adjust the ratio of the developer to control the 
contrast.  
4.  When the new positive is dry place this on new 
test strip fi lm.  
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5.  Expose determine the exposure  time.  
6.  Contact print the negative.  
7.  Test this new negative to ensure you have not lost 
the tonal range, or gained too much contrast.  
 
o  Using Maco Genius film: This can be used under a red 
safe l ight. 
1.  Place the 35 mm or 120 roll  film in the enlarger 
and check the focus, etc. as for normal darkroom 
printing.  
2.  Use test strips to find the correct exposure.  
Process these in diluted paper developer. Soft 
developers such as Kodak Solectol  1:2. For 2 
minutes. Adjust the ratio of the developer to 
control the contrast.  
3.  When the new positive is dry, place the positive in 
direct contact with test strips to determine the 
correct exposure.  
4.  Contact print the negative. 
5.  Test this new negative to ensure you have not lost 
the tonal range or that it has gained too much 
contrast.  
DIGITAL NEGATIVES  
Akin to analogue film, the amount of information and the 
quality of the digital fi le will reflect in the outcome of the 
final print. Therefore the method of scanning or capturing a 
digital image in camera must be considered. A professional 
photographic lab or digital bureau will  offer quality scanning 
services. An 8x10 negative scanned at 400ppi will give a file 
size of 36MB. Digital cameras are beyond the scope of this 
book due to the complex and constantly changing market. 
Although not discussed, the captured image file should have 
similar qualities to the referred scanned file  above.     
Digital negatives include:   
1.  Inkjet negatives  from digital f i les  
a)  Inkjet negatives 
b)  Inkjet spectral negatives  
c)  Paper inkjet negatives 
d)  Laser print negatives 
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Analogue Negatives from Digital Files  
a)  Kodak DuroClear™  spectral negative  
b)  Image Setter fi lm 
   
SPECTRAL NEGATIVES :  
A name used to describe film that uses colour to 
transmit or block different wavelengths reaching 
light sensitized paper. 
In 1873 W.H. Vogel discovered sensitivity to 
green was enhanced by adding yellow dye to 
collodion plates. He successfully tried red to 
absorb the green light and green to absorb the red. This 
discovery had an enormous affect on the future of both black 
and white and colour photography. In black and white 
photography green, yellow, orange and red light distort the 
tone values. For example red is difficult to tell apart from 
black.
46
 Most photographic processes are sensitive from 300 to 
500 nanometres including ultraviolet,  violet and blue. The 
human eye is sensitive to the electromagnetic spectrum 
between 400 and 700 nanometres.      
Filters in black and white photography work by absorbing 
unwanted colours of l ight . The slope of the characteristic 
curve and the contrast of the image can be changed by these 
coloured filters.
47
 For example red filters absorb a proportion 
of the blue daylight. The spectral negative works on the same 
principal. Colours control the tonal range by the quality and 
quantity of l ight reaching the light sensitive paper. Although 
this acts as a density somewhat similar to silver particles in  
film, it does not have the same subtle tonal graduations which 
film offers . This is more problematic in highlights and shadow 
regions.  
Note that pigment inks, ultrachrome inks and dye-based inks 
in inkjet printers make a considerable difference to the 
negatives density and tonal range. Generally dye based inks 
produce a wider gamut of colour and a higher resolution, the 
ink sits in the structure of the film. The pigment ink sits on 
                                               
46 Kenneth -Mees ,  C .  E.  and  J ames ,  T .  H.  (1966)  The  Theo r y  o f  t h e  Pho t o g r aph i c  P r o c e s s ,  
The Macmi l l an   Company ,  New York .  
47 S t roebe l ,  L . ,  Compton ,  J . ,  Current ,  I .  and  Zaki a ,  R .  ( 1986 )  Pho t o g r aph i c  Mat e r i a l s  and  
Pr o c e s s e s ,  Butt erworth  Publ i sher s ,  S toneham,  MA, USA .  
Spectral negative  Salt print 
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the surface of the film. Producers of these ink products 
acclaim an extended life. The dye-based inks ability to block 
UV light is greater than the pigment based inks.
48
 
There are numerous approaches in making digital negatives. I 
found Mark Nelson ‟s Precision Digital Negatives  book useful.  
His system empowers you to customise your computer system, 
to create negatives in a number of output modes that will suit 
your particular process. This includes inkjet, image setter or 
Kodak Duraclear™ .  The step- wedge that can be purchased 
with his book is a valuable tool .   
TRANSMISSION STEP WEDGES  
Transmission step-wedges aid in tonal range comparisons 
against negatives. By exposing the step-wedge beside the 
negative it helps to indicate the tonal range in the exposed 
print, assisting in calculating future exposures. The step 
wedge is fully exposed when the first step is the same density 
as the exposed paper outside the negative area . This should be 
just before bronzing  occurs. This will  help to find: 
o  The tonal scale of the exposed paper indicated by 
the number of separate steps visible.    
o  If the negative has the same tonal scales as the step 
wedge.   
Transmission step-wedges also known as grey scales or step 
tablets. These are available in a number of steps but the most 
commonly used is 21 steps. This is a strip of film in steps of 
exposures, each step increasing the densities by 0.15. These 
are available from Stouffer or they can be created on your 
computer with Photoshop™  and printed on clear fi lm such as 
Agfa Copy Jet or Pictorico  TSP00 using an inkjet printer . 
As with fi lm printing the emulsion to emulsion rule stil l  
applies. Flip the image horizontally before you print the inkjet 
negative to avoid loss of sharpness in the print.  This can be 
carried out in Photoshop™  or the printer ‟s properties customs 
settings.  
 
 
                                               
48 Nel son ,  M .  I .  (2004)  Pr e c i s i o n  D i g i t a l  Ne ga t i v e s :  Fo r  S i l v e r  & O the r  A l t e r n a t i v e  
P r o c e s s e s ,  Mark I  Nel son . p52  
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DENSITY READINGS ON A DENSITOMETER 
Density is the measure of light that passes through the 
negative. (known as transmission density). Light reflecting 
from printed material is known as reflected density . The 
densitometer gives set values to this transmitted and 
reflected light allowing a consistence comparison.  
 Whatever negative type you choose, do not become 
obsessed. Find the process that fits your way of printing. Do 
not be the person who ends up with a technically perfect 
image that is devoid of all  soul, inspiration and imagination.     
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8.  EXPOSING THE PRINT  
 
This is the challenging and exciting part of the process . While 
exposing negatives  on the sensitized paper you can observe 
your image as it appears. You have control over the intensity of 
the light and the length of exposure which affects  the colour 
and density of the final print.  
  The salt print requires ultraviolet (UV) light to form an 
image. The sun or alternatives such as lamps or tubes emitting 
UV light can be used. The light sources essential for printing-
out processes are a mill ion times stronger than those for 
developed-out processes.
49
 Photographic enlargers cannot 
produce enough light for printing-out processes. 
The colour and contrast of the print is influenced 
by the intensity and colour of the exposing light. 
A UV light box offers stability and repeatability 
while sunlight ‟s UV exposures are variable and 
complex.   
Sunlight will affect the colour and contrast  of the 
print as it is exposing depending on:  
o  Time of the day.  
o  Time of the year.  
o  Humidity.  
o  Cloud cover. 
o  Direct sunlight, this gives less contrast as the exposure 
is faster.  
o  Indirect sunlight, this increases contrast as the 
exposure is slower. 
o  Ambient temperature will also affect sensitivity of the 
exposing print with little reduction of silver taking 
place below 5°C.  
                                               
49 Ware ,  M .  J .  ( 1994 )  Mechan i sm o f  Imag e  De t e r i o r a t i o n  in  Ear l y  Pho t o g r aphs  -  t h e  s en s i t i v i t y  
t o  L i g h t  o f  WHF Ta l bo t ' s  h a l i d e - f ix e d  Imag e s  1834 - 1844 ,  Sc i ence  Museum and  Nat iona l  
Museum of  Photog raphy ,  F i lm & Te lev i s ion ,  Brad ford ,  Lond on .  p17  
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o  Different levels of UV and 
visible light levels will  
generate differences.   
Although the effect of light on the 
salt print maximises in the region of 
380nm, visible light up to 
approximately 650nm will reduce 
silver chloride to  metallic silver. The spectrum below 380nm 
also reduces the reduction of silver but normal picture frame 
glass does not transmit light under 340nm.  
 
An exposure frame, also called a contact print 
frame is made up from 3 parts ; the frame, glass 
and a removable hinged back. The frame holds 
the glass in place and the hinged back applies 
pressure on the paper and negative to stop movement, 
ensuring they remain in contact and registration while 
exposing. The following step must be carried out in subdued 
light. Make sure the sensitized paper is dry or the negative 
will be destroyed with brown silver nitrate stains. T he glass 
must be clean and free from dust before placing the negative ,  
followed by the paper onto the glass. Position the film 
emulsion to paper emulsion. Place the hinged back on top and 
secure. Turn the frame over and check before exposing make 
sure no marks or dust has appeared and the negative is in the 
correct position on the paper. If  you have difficulty 
positioning the fi lm and paper, removable tape can be used to 
attach corners of the f ilm onto the paper; this can be removed 
once positioned. The hinged back allows you to inspect your 
print with little risk of deregistering the fi lm.  
When placing the exposure frame in the sunlight, the 
difference in temperature between the cool glass and  the 
encased sensitized paper creates a humidity chamber.  This 
may deregister the image as the film and paper expand at 
different rates. It will  give the impression of a soft  or out of 
focus image.
50
 
Check print exposures under subdued light . This should be 
bright enough to make a decision on the exposure but not so 
bright that it continues to expose the print. Always view under 
the same lighting conditions. This keeps a consistency when 
judging exposures.  
                                               
50 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA . p73  
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EXPOSURE TIMES  
Judging the right exposure can be difficult.  The print must be 
exposed beyond what appears to be the correct exposure by 
about two stops.  The fixer removes approximately two to 
three stops of density, but as the image dries it regains one to 
two stops in density. Personal experience is the best guide to 
understanding the correct exposure. Dodging can be carried 
out by cutting shapes to cover areas on the negative where 
less exposure is required. These are laid on top of the glass in 
the exposure frame and moved frequently to avoid distinct 
outlines of the dodging tool shapes. 
 
LIGHT SOURCE TIME 
UV l ight box
* 1
 15 to 30 minutes  
Direct Sun midday 10 to 20 minutes  
Indirect sun or dull day  30 minutes to 3 hours  
*1.Based on a  bank of 17 Phi l ips Actinic  BL 40 watt  mercury vapour 
f luorescence UV tubes  at  a  distance of 20 cm from the print.  These  tubes 
emit  UVA from 400 to 320nm peaking round 360 to  380nm.  
 
A diffuser of opaque tracing paper or ground glass  can be 
used over the exposure frames in a UV light box to increase 
the contrast.  
The exposure times are dependent on a number of variables:  
1.  Negative density.  
2.  Binder type, for example plain salted paper is faster than 
albumen because of the coating.     
3.  Additives such as potassium dichromate will  increase 
exposure time but sodium citrate will  decreases exposure 
time. 
RECIPROCITY FAILURE  
Slower exposures increase the contrast of the image, fast 
exposures decrease the contrast.  The extremes of either of 
these will  cause reciprocity failure.  
High intensity reciprocity failure can occur if the image is 
exposed directly to high UV content in bright sunlight. The 
photolysis activity decreases and the shadows will not print as 
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dark or dense as in the longer exposures. The loss of the 
density in the shadows flattens the tonal range and decreases 
the contrast.  
Low intensity reciprocity failure occurs with an extremely 
weak light source; as the longer printing time creates very 
small, vulnerable silver particles, the size of the particles 
relating to the length of the exposure.
 51
  
It has been found that only about 2% of the original applied 
silver remains on the paper. With particles sizes at about one 
1/100 of a silver gelatin print,  the salted paper print is at risk 
to any impurities.
52
  
SELF MASKING  
The salt print „self-masks ‟ in the shadows, the 
reduced metallic silver blocks  the darker the 
shadow, the smaller the amount of light that 
reaches the unexposed silver chloride through 
the reduced metallic silver. The lighter areas 
continue to expose normally. It is this self-masking that 
produces the extended tonal range of the salt prints .
53
  
BRONZING  
Bronzing means the particles of reduced metallic silver have 
migrated to the surface forming a layer on the surface of the 
print. This is the saturation point where the print is over 
exposed. During exposure this bronze greenish brassy brown 
sheen appears on prints.
 54
  Very light bronzing in the image 
will disappear during processing. Continuing the exposure 
creates a deep bronzing which will  remain in the image 
shadow regions after processing. This spoils the print. If a 
negative has correct density, and bronzing has formed in the 
margins the print is at its maximum density.  With suitable 
negatives exposure can be monitored by viewing the margins  
outside the negative area  so there is little need to open the 
exposure frames.  
                                               
51 Ware ,  M .  J .  ( 1994 )  Mechan i sm o f  Imag e  De t e r i o r a t i o n  in  Ear l y  Pho t o g r aphs  -  t h e  s e n s i t i v i t y  
t o  L i g h t  o f  WHF Tal bo t ' s  h a l i d e - f ix ed  Imag e s  1834 - 1844 ,  Sc i ence  Museum and  Nat iona l  
Museum of  Photog raphy ,  F i lm & Te lev i s ion ,  Brad ford ,  Lond on . ,p24  
52 Ib id .p25  
53 Crawford ,  W.  ( 1979 )  Kee pe r s  o f  t h e  L i gh t ,  Morgan & Morgan ,  Inc . ,  New York ,  
USA .p151  
54 Re i l l y ,  J .  M.  ( 1980)  The  Albumen  & S a l t e d  Pape r  Bo ok :  The  Hi s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat i on . ,  Roches te r ,  USA .p73  
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A 21-step transmission wedge is useful to include with your 
print while exposing your negative.  Checking the exposed step 
wedge against the print allows informed 
judgements to be made about future exposures 
and the needs of the negative .   
WHAT OCCURS WHEN THE SENSITIZED PAPER IS 
EXPOSED TO LIGHT  
When the print is exposed to l ight: 
o  Light acting on the silver chloride disassociates the 
silver and the chloride  and in so doing releases small 
particles of silver metal.   
o  Simultaneously free chlorine molecules are released.  
o  The chlorine absorbers are moisture in the paper fibres , 
and the excess silver nitrate reacts with the released 
chlorine forming more silver chloride.  
o  Light continues to break down this new silver chloride 
creating more metallic silver and the cycle continues.
55
 
Without light, spontaneous reduction of metallic silver creates 
a yellow colour. This consists of reduced metallic silver in a 
finely divided state (slow exposures increase contrast by 
creating finer silver)  accelerated by warmth and humidity.
56
 If 
the reduction of silver continues the colour will change to 
red/brown and finally after a period of months , the print may 
actually have a bronzed appearance.       
These tiny particles combine , forming larger particles 
chemists call colloidal. They absorb some wavelengths but are 
not large enough to absorb all wavelengths of l ight. This is 
dependant on the index of refraction of the binder in which 
they are dispersed. For example, albumen has a different 
refraction to gelatin creating a different colour. Printing-out 
papers after fixing become yellow/red/brown in colour. Silver 
particles pack closer together as the fixer dissolves unreduced 
silver chloride. The index of refraction has completely 
changed, in so doing dramatically changing the colour. When 
                                               
55 Ware ,  M .  J .  ( 1994 )  Mechan i sm o f  Imag e  De t e r i o r a t i o n  in  Ear l y  Pho t o g r aphs  -  t h e  s en s i t i v i t y  
t o  L i g h t  o f  WHF Tal bo t ' s  h a l i d e - f ix ed  Imag e s  1834 - 1844 ,  Sc i ence  Museum and  Nat iona l  
Museum of  Photog raphy ,  F i lm & Te lev i s ion ,  Brad ford ,  Lond on .  p17  
56 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA . p63  
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the print is dry it appears  darker and colder due to the 
particles packing closer together.
57
   
A certain amount of moisture is required for sensitivity and 
contrast. Over-drying coated paper before exposure will 
reduce sensitivity. Excess dampness will destroy the negative 
by transferring the silver nitrate on the fi lm. Mylar™ sheet  
(75µm microns or less) between the paper and negative will 
act as protection with minimal  loss of image sharpness.  
Do not allow wet or damp fingers to touch the surface of the 
exposed print before placing it into the water baths . This will 
result in brown stains.  
 
  
                                               
57 Ib id .  p3  
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9.  PROCESSING THE PRINT  
 
The wash, toning, fixer and final washing influence the colour 
and the life of the print. Due to the adverse effect of the fixer 
on the colour of the salt and albumen prints , early printers 
searched for ways to re- establish density and colour. Heat 
toning was the earliest method used in salt printing. This was 
used by Talbot and many other printers during this period. 
Next was sulphur toning using „old hypo ‟ or fixer. Decomposed 
sodium thiosulfate released sulphur creating a brownish silver 
sulphide from the silver in the image.
58
 Conservators today 
would be horrified at the use of such methods  due to the high 
risk of the image deteriorating. Despite this , many of these 
early sulphur toned prints have survived , including those of 
the acclaimed Hill  and Adamson.    
Gold toning became commonly used after French photographer 
Gustav LeGray publicised its  use in 1850. Early gold toning was 
combined with fixers known as sel d‟or (toning fixer bath)  but 
this was almost as destructive as the „old hypo ‟ sulphur toner. 
Later, in 1886, platinum toning was adapted from the 
development of Will is‟s platinotype 59.   
 
Make sure hands are clean and dry before removing the 
exposed print.  Dampness on fingers or hands will  create a 
stain on the images.  
The layers of an exposed print before processing consist of:  
o  the metallic silver image 
o  binder materials such as starch, gelatin or albumen  
o  unexposed light-sensitive silver salts (silver chloride, 
silver nitrate, silver citrate, silver albumenate, etc .,  
depending on which chemicals have been added)  
                                               
58 Ib id .p75  
59 Ib id .p81  
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All l ight sensitive salts are removed to stabilise the print 
leaving the metallic silver image. Silver salts are not soluble 
in water; the chemical reaction of sodium thiosulfate creates 
another new water soluble complex.
60
     
The gold, platinum and palladium toning processes are 
expensive so trim off excess paper around the print before 
placing in the water. Ensure to leave at a least 15mm border 
for handing and framing.  
PRE-WASH  
Place print in warm water , 18 to 20˚C for one minute with 
constant agitation. Change water until  the white clouding of 
chloride ions subsides. This takes about 10 minutes. Place the 
prints in a 1% solution of sodium chloride and agitate for 1 
minute.
61
 This assists in removing unexposed silver chloride 
and silver nitrate.  The print fades to a dull  brown in this bath 
but will  rebuild in the toner, fixer and drying. The print 
requires a further 10 minutes of frequently changing water . 
  The salt bath assists in protecting the life and action of the 
toning bath and prevents staining in the fixer.  The dilute 
sodium chloride solution will  not dissolve the silver salts as 
the sodium thiosulfate  does. Soluble silver ions are excess 
silver nitrate in salt prints . These are oxidising and tend to 
react with 'hypo' , ultimately creating silver sulphide . This can 
cause a yellow/brown stain. Before fixing a salt print with 
thiosulphate it is important to remove the free soluble silver 
ions. Sodium chloride does this by precipitating silver 
chloride which is not oxidising. It then dissolves in the 
thiosulphate fixer with no sulphide formation.
62
  
If  the print is left sitting in the wash bath during the 
first few minutes, the excess silver nitrate dispersing 
into the water changes from the white cloud to brown, 
forming stains on the print. 
During the pre-wash step, white clouding of the water occurs . 
This is the reaction between the excess silver nitrate left in 
the paper plus various ions present in tap water.  The clouding 
varies depending on the amount of unreduced silver nitrate on 
                                               
60 Ib id .p83  
61 E .J .Wal l  and  F .I . Jord an (1975 )  Pho t o g r aph i c  Fac t s  and  Fo rmu la s ,  Amer ican  
Photograp ic  Book Publ i sh ing  Co . ,  Inc . ,  New York USA. p261  
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the paper. A salt print only retains about 2% of the original  
silver applied to a sheet of paper. The balance is washed away 
or removed in fixing.
63
  If the excess silver nitrate and sodium 
nitrate are not removed the silver nitrate will retard or 
prevent toning from taking place. Black stains may also result 
if excess silver nitrate and sodium nitrate are still  present 
when the print is fixed.  
 
TONING  
Noble metal toning with gold , platinum and palladium in 
separate baths not only intensifies the image but also 
increases the life span of the print. Toning is essential  for 
stabilising salt and albumen prints . The mass of minuscule  
silver particles on the paper surface is susceptible to 
destruction, oxidizing in sulphurous conditions of a normal 
atmosphere. The gold shields the silver particles from 
oxidation by forming a compound that is more resistant . The 
toners create a light sensitive chloride as a by -product of 
toning. This is resolved by the fixing process  coming after the 
toning. 
 
The type of binder and the print surface must be considered 
when toning. Albumen requires a stronger toning solution to 
allow it to penetrate the more resilient surface and therefore 
the amount of gold chloride in the toner is doubled. The 
porous surfaces of arrowroot and plain salted papers will tone 
faster. Trim off the excess borders of the print before toning 
to conserve the toning solutions.   
Gold chloride toners are ready for use when the solution 
becomes clear. This is known as ripening. While the gold is 
yellow it is in an inactive acid state. It takes time for the 
alkalinity to neutralise the gold chloride bringing it to an 
active state.
64
      
                                               
63 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA .  
p66  
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GOLD BORAX TONER 
65
  
Distilled water  1000 ml 
Sodium tetraborate (borax)  6 gm 
Gold chloride 1% solution  12 ml 
 
Method: 
 
1.  Heat distilled water to 38°C.   
2.  Add the sodium tetraborate.  
3.  Add the gold chloride.   
4.  Ready for use when the solution is clear.  
 
 
The toner must sit for approximately 1 hour before use to 
allow the acidic gold to become active through contact with 
the alkaline borax. The toner should change colour from pale 
yellow to clear as it becomes active. This bath can be kept but 
additional gold must be added as the toning effect slows  with 
usage. It must sit again after adding more gold chloride until 
the solution is clear .    
 
SODIUM ACETATE GOLD TONER. 
66
  
Distilled water  1000 ml 
Sodium acetate     10 gm 
Gold chloride 1% solution      10 ml 
 
Method: 
 
1.  Heat distilled water to 30°C.   
2.  Add the sodium acetate.  
3.  Add the gold chloride.  
 
 
The sodium acetate toner must sit for about 24 hours to 
„ripen ‟ before use 67 to allow the acidic gold to become active 
through contact with the alkaline acetate. The toner should 
                                               
65 J ames ,  C .  ( 2002)  The  Book  o f  Al t e r n a t i v e  Pho t o g r aph i c  P r o c e s s e s ,  Delmar ,  New York .  
p96  
66 Farber ,  R .  ( 1998 )  His t o r i c  Pho t o g r aph i c  P r o c e s s e s :  A  Gui de  t o  Cr e a t in g  Handmade  
Pho t o g r aph i c  Imag e s ,  Al lwor th Pres s ,  New York .  p39  
67 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA .  
p79  
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change colour from pale yellow to clear as it becomes active. 
This bath can be kept but additional gold must be added as 
the toning effect slows. 1 to 2 minutes in the bath will show 
changes, 3 to 5 minutes will  substantially change the print.    
 
THIOCYANATE GOLD TONER1.
68
    
Distilled water  500 ml 
Sodium thiocyanate     9 gm 
Gold chloride 1% solution    35 ml 
 
Method: 
 
1.  Heat distilled water to 30°C.   
2.  Add the sodium thiocyanate.  
3.  Add the gold chloride.  
4.  This turns red immediately and is ready for use when the 
solution is clear.  
 
  
This creates a much cooler colour and shadow regions almost 
appear black. The images will first bleach back by the 
thiocyanate. As the gold is deposited on the silver particles it 
intensifies. Thiocyanate toners consume more gold than other 
toners due to a greater substitution of the silver by the gold.
69
 
It begins to lose the toning ability after a number of prints .  
The toned print colour tends to be a blue black.  
 
 
THIOCYANATE GOLD TONER 2
70
 
Distilled water   500 ml 
Sodium thiocyanate   2.5 gm 
Tartaric acid     1 gm 
Sodium chloride   2.5 gm 
Gold chloride 1% solution      10 ml 
Distilled water to make 500 ml   
 
 
                                               
68 Ib id .  p79  
69 Ib id .p .76  
70 Crawford ,  W.  (1979)  Kee pe r s  o f  t h e  L i g h t ,  Morgan & Morgan ,  Inc . ,  New York ,  USA.  p  
156  
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Method: 
 
1.  Heat distilled water to 30°C.   
2.  Add the sodium thiocyanate.  
3.  Add tartaric acid. 
4.  Add sodium chloride. 
5.  Add the gold chloride.   
5.  This turns red immediately .  
6.  Add water to make 500 ml . 
7.  It is ready for use when the solution is clear.  
 
 
 
 
Like the thiocyanate gold toner No 1 it will only last the day 
that it is made. It cannot be reused. The toned print colour 
tends to be a warmer black than thiocyanate gold toner No 1. 
This thiocyanate toner formula is included as is less gold 
chloride in the solution therefore more economical .   
 
 
Platinum Toner
71
   
Distilled water at 30° C        1000 ml 
Potassium chloroplatinite 20%  2.5 ml 
Citric acid   2.5 gm 
 
Method:  
 
1.  Heat distilled water to 30° C.   
2.  Add the Potassium chloroplatinite .  
3.  Add the citric acid.  
4.  The toner is ready for use when cooled to 20° C.  
 
 
 
This creates a brown black tone. Do not over-tone as there is a 
risk of developing yellow highlights. Impurities may destroy 
the bath ‟s toning ability therefore be sure the pre-wash 
removes all unreduced silver nitrate and other ions from the 
print.       
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PALLADIUM TONER
72
  
Distilled water  1000 ml 
Sodium chloropalladite 15% solution    2.5 ml 
Citric acid     2.5 gm 
Sodium chloride    2.5 gm 
 
Method:  
 
1.  Heat distilled water to 30°C.   
2.  Add the Sodium chloropalladite.  
3.  Add the citric acid, dissolve.  
4.  Add the Sodium chloride.  
5.  Use when cooled to 20° C. 
 
 
It creates a brown black tone, but care needs to be taken not 
to over tone as there is a risk of developing yellow highlights. 
Impurities may destroy the baths toning ability. The wash 
must clear the print of un-reacted silver nitrate. This creates a 
grey brown black tone.      
 
NB: The platinum and palladium toners do not give the most 
agreeable colours on certain papers and formulas.  Albumen 
may become quite yellow. Split toning with gold toners 
followed by platinum or palladium gives the prints an extra 
depth of colour.  Only a few seconds may be required in the 
platinum or palladium. Testing is strongly suggested before 
placing the print into the toners.  
NB: When split toning, gold toners must be used before the 
acidic platinum or palladium toners. The acid will slow or 
actually stop the activity of the alkaline gold toners. Wash for 
at least 2 minutes between each toning solution.  
The toning bath should be at 18°C to 22°C. Place print in bath 
for 1 up to 10 minutes with constant agitation. 2 to 5 minutes 
will give you protection with some colour change. For each of 
the toners you plan to use, print five step edges. Place all in 
the toner and remove one at 2 minutes, the next at 4 minutes, 
6 minutes, and 10 minutes.  If the test are correctly processed 
the toned step wedges will act as a permanent record and 
useful guide for future toning. 
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Ensure there is adequate but low incandescent lighting to view 
the toning process. About 25 watt at 1.0m distance is fine.  
Comparing a  duplicate print in the wash water beside the 
toning print helps see shifts in the colour. Take into account 
the colour difference when the print is dried. Experience is 
the best guide. Pencilled toning details on the back of the 
print will provide invaluable future reference.  If  the normal 
time for colour change has doubled, it means the toning bath 
is becoming depleted. It is inactive when it is exhausted.  
Keep the toning bath and fixer bath apart . Designate a tray for 
gold toning only. Even a microscopic amount of fixer will spoil 
the expensive gold toner and the print.
73
 
Wash the print after toning for at least 4 minutes in tap water . 
Change the water tray at least 3 times during this period to 
ensure the toning solution does not contaminate the fixer . 
Contaminated fixer  will effect the stability of the print.  
NB: The thiocyanate toner can change the fixer to a sulphurous 
state. Extra washing after toning is required before placing in 
the fixer. Change the fixing bath more frequently  when using 
this toner.  
The size, shape and distance between the silver particles and 
the refraction of medium they are dispersed in will influence 
the print colour. The gold toning modifies the image colour by 
changing the size and shape of the silver particles by 
replacing silver atoms with gold atoms . This enlargement 
makes the image look cooler and more neutral in tone. If gold 
chloride (III) was used for toning, three atoms of silver would 
be replaced by one atom of gold .
74
 The image would then 
appear reddish in colour and flat in appearance .
75
 By making 
the toner alkaline this reduces the state of gold (III) to gold 
                                               
73 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA .  
p79  
74 Ware ,  M .  J .  ( 2006 . )  Go ld  in  Pho t o g r aph y . ,  f fotof f i lm publ i sh ing ,  Br ighton ,  UK.  p110  
75 Re i l l y ,  J .  M.  ( 1980)  The  Albumen  & S a l t e d  Pape r  Bo ok :  The  Hi s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Light  Impres s ions  Corporat ion . ,  Roches ter ,  USA .  
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( I) . The atoms of gold then replace one of the silver ,
76
 thus 
resulting in  a cooler colour and the tonal range intact.
77
  
Check the pH of the toner to ensure consistency and that it 
remains alkaline. If the toner is too alkaline it will :  
o  Lose its toning capacity more rapidly.  
o  Tone much faster.  
o  Possibly stop toning if too extreme.  
o  Produce blue grey colours which are not as pleasant.  
 
SELENIUM TONING  
This is an unsatisfactory toner for salt or albumen prints 
either before or after fixing. This is due to the tiny particle ‟s 
low absorbing power; the silver selenide and silver sulfide 
which become semi-transparent the image appears to have 
been bleached.
78
 
HEAT TONING  
This is carried out after the print has been processed, washed 
and dried. Heating toning can be achieved by using a hot iron 
with paper between the print and the iron. The temperature 
can be set on silk or cotton. A dry mounting heat press 
captures the moisture as well  as applying heat.  A greater 
toning effect is found using the dry mounting press , the print 
colour cools considerably. In answer to my query on the 
colour change Mike Ware suggests “the particles maybe 
clumping together or it is l ikely to be altering the extent of 
sulphiding on the surface of the silver nan-particles. These 
colours will  be very sensitive to the state of the surface. ”  
  
THE FIXER  
Talbot initially „stabilised‟ his prints with strong sodium 
chloride solutions. This did not remove the unexposed silver 
                                               
76 Ware ,  M .  J .  ( 2006 . )  Go ld  in  Pho t o g r aph y . ,  f fotof f i lm publ i sh ing ,  Br ighton ,  UK.  p110  
77 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA .  
p78  
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chloride but changed it into a less sensitive form.
79
 Sodium 
thiosulfate was discovered by Sir John Herschel in 1819, he 
found it would dissolve silver salts. Following Hershel‟s 
suggestion in 1839 Talbot successfully cleared silver chloride 
from his prints thus stabilis ing them permanently.  Sti l l today 
sodium and ammonium thiosulfate are used as fixers  in both 
printing and developing-out processes.    
The purpose of fixing is to remove the silver chloride and 
other light-sensitive substances which may be present. The pH 
of the bath is important. Adding sodium carbonate makes the 
solution alkaline thus reducing the bleaching effect of the 
fixer. This also stops acids from decomposing the sodium 
thiosulfate and liberating sulphur. An acid fixer baths causes 
bleaching in the highlights and mid-tones by attacking the 
fine silver metallic particles.
80
 The reason commercial fixers 
are not suitable for salt printing.  
FIXER  
Water  750 ml 
Sodium thiosulfate  150 gm 
Sodium carbonate   2.5 gm 
Water to make 1000 ml 
 
Method:  
  
1.  Heat the 750 ml of water to 30°C.   
2.  Add the sodium thiosulfate.  
3.  Add the sodium carbonate.  
4.  Add water to make 1000ml.   
 
 
 
NB:  Make this fixer just before using to minimise 
decomposition. Sodium thiosulfate in its dry form is relatively 
stable. It is unstable when dissolved in water, slowly 
decomposing to sodium sulphite and elemental sulphur.
81
  
 
Usage: 
 
1.  Maintain the temperature of the fixing solution to between 
18°C to 20°C.   
                                               
79 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA . p83  
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2.  Use two successive fixing baths. Agitate for 4 minutes in 
each bath. The 2 baths help to maximise permanence.  
3.  Drain for at least 5 seconds between baths.  
 
The two baths are essential as thiosulfate ions must be 
present in excess or insoluble complexes are formed which are 
only soluble in fresh thiosulfate:  
1.  In the first bath silver-thiosulfate complexes form and 
mostly dissolve.  
2.  In the second bath any residual insoluble complexes are 
removed. 
Prolonged fixing can damage the print as the thiosulfate 
penetrates the paper fibres and becomes difficult to remove.
82
 
The extra silver present in salted papers rapidly exhausts 
fixing baths so a maximum of twenty 8x10 prints is advisable 
in each litre of fixer . 
TEST TO SEE IF FIXER IS EXHAUSTED 
KODAK FIXER TEST SOLUTION FT1  
Water  100 ml 
Potassium iodide 19 gm 
 
Method: 
 
1.  Heat water to 38°C.  
2.  Add potassium iodide.  
3.  It is ready for use when dissolved and cooled to 20°C.  
 
 
 
Usage: 
 
1.  Add 5 drops of test solution to 5 drops of fixing bath . 
2.  Add 5 drops of water.  
3.  The fixer is exhausted if a whitish yellow precipitate forms 
immediately. Replace fixer bath.  
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WASHING THE PRINT  
A residue of thiosulfate will eventually decompose and 
degrade the prints and with high levels, sulfiding of the silver 
image will occur overtime.
83
   
Wash before hypo clearing treatment . Wash the prints for 4 
minutes, changing the water bath at least twice before treating 
with a hypo clearing agent. This wash removes a large portion 
of the fixer and avoids overloading the mechanism of hypo 
removal.
84
 
THE CLEARING AGENT  
The unprotected water colour paper base of salted paper and 
albumen prints allows a greater absorption of sodium 
thiosulfate than commercially produced developing-out 
papers. A clearing agent is essential as water is not effective 
at removing even low levels of sodium thiosulfate. A washing 
aid known as hypo clearing agent is therefore necessary 
A washing aid, more commonly know as hypo clearing agent , 
consists of 1 % solution of sodium sulphite. 
CLEARING AGENT  
Water  1000 ml 
Sodium sulphite     10 gm 
 
Method: 
 
1.  Heat water to 30°C.  
2.  Add sodium sulphite.  
Use when dissolved and temperature is approximately 20°C. 
 
 
 
To Use:  
 
Place prints in bath and agitate for 4 minutes. D iscarded after 
maximum of 20 8x10 prints . There is approximately the same 
rate of exhaustion as sodium thiosulfate  fixer.   
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Washing alone will  not clear out the sodium thios ulfate.  To 
reduce the risk of prints decomposing the use of a hypo 
clearing agent is essential . It assists in the more complete 
removal of silver-thiosulfate complexes. The hypo clearing 
agent replaces the thiosulfate ions with sulfate ions which are 
easily eliminated in the wash.   
THE F INAL WASH  
Insufficient washing is still the main cause of deterioration of 
all  photographs. Factors for critical washing: 
o  Agitation.  
o  Water replacement during the wash. 
o  Water hardness. 
o  Temperature above 20°C.  
o  Time it takes for the fixer to diffuse out of the paper 
into the water.
85
 
Sodium thiosulfate is heavier than water . It sinks and needs to 
be removed. Washers with a top overflow will not be 
sufficient,
86
 therefore agitation is required.   
Be pedantic about washing your hands thoroughly. Hands 
contaminated with chemical residue stain prints.  
Depending on the thickness of the paper, the prints should 
receive at least a 30-minute wash. Heavier papers and more 
densely coated papers such as albumen will require longer 
wash times than plain salted prints . 
Constant running water is not necessary to achieve an archival 
wash.  Conserve water and energy by using a two tray system 
of washing.  Place a maximum of 6 prints in a tray of warm 
water 15°C to 18°C. The tray needs to be  at least double the 
size of the prints. Agitate the tray for 5 minutes . Gently 
shuffle the prints so each has movement of water across the 
surface. Drain each print and place one by one in the clean 
tray of water. Agitate and shuffle again for 5 minutes. Repeat 
                                                                                                                            
84 Re i l l y ,  J .  M .  (1980)  The  A lbumen  & S a l t e d  Pape r  Bo ok :  The  H i s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA . p89  
85 Lavedr ine ,  B .  ( 2003 )  A Gu id e  t o  t h e  P r e v e n t a t i v e  Cons e r v a t i o n  o f  Pho t o g r aph i c  Co l l e c t i o n s ,  
The Get ty  Conservat ion Inst i tu te ,  Los  Ange le s  USA . p220  
86 Ephraums ,  E .  ( 1995 )  Cre a t i v e  E l emen t s ,  21s t  Century  Publ i sh ing  L td ,  London Great  
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this process for at least 6 to 12 changes  of water.
87
 After the 
first two changes the water can be used safely in the garden.  
If  images are test prints a 5 minute wash is adequate. 
 
TESTS FOR RESIDUAL SODIUM THIOSULFATE 
KODAK HYPO TEST SOLUTION HT1A  
Distilled water  180 ml 
Potassium permanganate  0.3 gm 
Sodium hydroxide 0.6 gm 
Distilled water to make  250 ml 
 
Method: 
 
1.  Heat 180 ml water to 20°C .  
2.  Add potassium permanganate , dissolve. 
3.  Add the Sodium hydroxide. 
4.  Add water to make 250 ml .  
 
 
 
 To Use:  
 
1.  Dilute 1 ml of the solution in 125 ml of water.  
2.  Pour 15 ml of the prepared solution into a glass container.  
3.  Take the print from the wash tray . 
4.  Allow to drip for 30 seconds into the solution.  
The residual fixer will change the solution from purple to 
orange in 30 seconds. It becomes colourless again in one 
minute.  
 
The following formula tests if the washing procedure is 
adequately removing the sodium thiosulfate . If there is more 
than 0.009g/m
2
,  brown staining will occur. The thiosulfate and 
the decomposition by-products produce silver sulphide , 
formed by the reaction with the silver nitrate .
88
 The intensity 
of the stain indicates the amount of residual fixer in the print.    
 
                                               
87 Adams,  A .  (1994)  The  Pr in t ,  Lit t le ,  B rown and  Company ,  Toronto  Canada . p135  
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KODAK HYPO TEST HT-2  
Distilled water  750 ml  
28% acetic acid 125 ml 
Silver nitrate  7.5 gm 
Distilled water to make  1000 ml 
 
Method: 
 
1.  Heat the 750 ml water to 20°C .  
2.  Add 28% acetic acid. 
3.  Add the Silver nitrate . 
4.  Add water to make 1000 ml .  
 
 
 
 To Use:  
 
This method tests the whole print and is time consuming, but 
indicates the washing time required.  Make 6 small prints and on 
the back of each write:   
 
a)  15 mins wash 
b)  20 mins wash 
c)  30 mins wash 
d)  40 mins wash 
e)  60 mins wash 
f)  Reference print (not to be tested in the above solution)  
 
1.  Process normally, including the hypo clear.  
2.  Use the 2 tray wash system. 
3. Agitating and changing water each 5 minutes for the first 15 
minutes. 
4.  At 15 minutes of wash take out the print marked 15 min.  
5.  In subdued light placed in the silver nitrate solution . 
6.  Agitate for 4 minutes.  
7.  Remove and place in a tray of 5 % sodium chloride , agitate 
for 4 minutes.  
8.  Check for stains. (To keep samples, refix and wash.) 89 
9.  Continue this procedure with all the test prints EXCEPT the 
reference print, washing, agitating and changing water up to 
the time marked on the back of the print.  
When the print shows no sign of staining it therefore has no 
sodium thiosulfate present thus indicating your ideal wash 
time. Allow a further 10 mins of wash time to ensure your 
prints will  endure the test of time.   
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Make sure hands are scrupulously clean before removing the 
print from the final wash. Drying rack or pegs for hanging 
must be free from contamination. Stains at the last stage of 
the process can be devastating. The work, time and costs 
involved are all  wasted, especially if the print has been gold 
or platinum toned.  
 
DRYING  
1.  Air dry by hanging with pegs on a drying line in a 
protected environment.  
2.  Place on drying racks face-up after allowing the prints 
to drip over the darkroom sink.  
3.  Heat dry using a hair dryer.  
The print will change colour as i t dries, becoming cooler and 
darker. The silver particles are absorbing more visible l ight as 
they pack closer together.  
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10.  STORAGE AND FRAMING   
 
The small particles of silver in printing-out papers create 
great detail but it is their very minuscule size which makes 
them vulnerable. Image degradation by various chemical 
compounds in the atmosphere or inadequate processing may 
cause oxidation. This can appear as fading, staining and 
discolouration.
90
 Using correct processing methods of 
conservation storage, framing methods and materials  will  
assist in protecting the salt and albumen prints for many 
years.  
STORAGE  
Unframed images that require long term storage should be 
placed in archival museum boxes to be kept cool , dark and 
dry. Solander boxes are produced specifically for this 
purpose. Humidity control is the most important facto r in the 
storage area. Residual chemicals in the paper and emulsion are 
affected by high moisture content encouraging mould growth.
91
 
High temperatures increase the reaction of the chemicals of 
the print. A rises in temperature of 10°C can double the rate 
of chemical reaction.  
Polypropylene and Mylar™ are completely inert  and offer 
protection for handling and storage of negatives and 
prints.  
Conservation boards promote the longevity of the print , as do 
the following methods and materials used to contain and hold 
the print.  
1.  100% cotton rag matt is the purest form of cellulose. 92 
Ensure there are no chemical impurities in the 
mounting materials . Mylar corners hold the image in 
place, allowing print removal without damage.  
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2.  Hinged mat boards can be opened for removal of print 
and to inspect for damage such as fading, insects or 
mould. 
3.  Matts separate the print from the glass  in the frame. 
4.  The standardisation of mat sizes allows easier storage 
under controlled conditions.
93
 
5.  The signature of the artist/ photographer must be on 
the print, not the mat board. This can be on the reverse 
of the print, ensure it is outside the image area or on 
the front below the image, use a soft pencil .  The 
information about the print should also  be included, 
the type of print, i.e. salt or  albumen, toning used and 
the date photographed and date printed is also useful.  
Storage should protect prints and negatives from high 
humidity, temperature, ultraviolet radiation, insects, mould  
and chemical attack from atmosphere and surrounding 
materials. Carpets, drapes and other fabrics should be avoided 
in storage areas. They absorb moisture in high humidity and 
release it into the air .
94
  
FRAMING  
Whether framing for exhibition or for personal use, the 
materials used are  critical in determining the life of the print.  
Causes of damage to prints are effects of humidity, air 
pollution, heat, biological attacks and light.  
Light damage depends on three factors:  
1.  Il luminance.  
2.  The time it is exposed to l ight.  
3.  The spectral composition of the light.  
As per the reciprocity law of photochemical action, damage 
caused by light is related directly to the product of the 
illuminance and the time of the exposure of the image to the 
                                               
93 Kee fe ,  Lau rence  E .  Inch ,  Denni s  1990 ,  The  L i f e  o f  a  Pho t o g r aph ,  Ar c h i v a l  P r o c e s s i n g  
Mat t in g  Fr aming  S t o r a g e ,  2 n d  ed i t ion Foca l  Pre s s ,  USA.  p .99  
94Ib i d .  p248  
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light. This means if il luminance is doubled, the time which 
damage occurs is halved.
95
  
As the wavelength decreases the destructive power of l ight 
increases. The risk damage is greater in the blue and the 
ultraviolet regions. The level of ultraviolet is small compared 
with the visible region but it is extremely destructive.
96
 Light 
rays shorter than 500 nanometres provide enough energy to 
sever organic bonds in paper.
97
 No conservation treatment can 
restore l ight-damaged material .   
UV radiation can be controlled by:  
1.  Filtration with conservation glass or Perspex treated to 
block up to 97% of UV. Standard clear glass blocks 
about 47% of the damaging rays in 300-380 nm range.  
2.  Reducing the light intensity level  
3.  Reduce the duration of the exposure.  
 
 
 
 
 
 
 
 
 
 
 
                                               
95 Ib i d .p12  
96 CIBS L ig h t i n g  Gu i de  Mu s eums  and  Ar t  Ga l l e r i e s ,  IES Publ ic at ions ,  London ,  1988 p13  
97 Ib i d .  p11  
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Extremes changes in temperature over a short period of time 
create condensation. In air with humidity higher than 60% , 
gelatin and albumen are fertile culture media ideal for fungal 
growth. Handling photographic materials without gloves may 
leave finger oils degrading the surface and creating an 
environment for fungus.
98
 If cotton lint free gloves are not 
available, wash and thoroughly dry hands before handling 
photographs. Cockroaches and silverfish also thrive on gelatin 
and albumens ‟ high protein content in the print, destroying 
the image while eating the protein .
99
  
Due to the protein layer in albumen prints and salt prints 
with gelatin binders,  non-buffered 100% cotton museum 
board are suggested.
100
 Plain salt prints are better 
protected using alkaline buffered boards due to their 
susceptibility to aerial oxidation.
101
  
  
                                               
98 T ime –Life  1972 Car i n g  f o r  Pho t o g r aph s  –  D i s p l ay ,  S t o r a g e  an d  Re s t o r a t i o n ,  Time L i f e  
Inc  USA .  p60  
99 T ime –Life  1972 Car i n g  f o r  Pho t o g r aph s  –  D i s p l ay ,  S t o r a g e  an d  Re s t o r a t i o n ,  Time L i f e  
Inc  USA .  p18  
100 Lamb ,  A .  R .  (1999)  Framin g  Pho t o g r aphy ,  Columba Pub l i sh ing ,  Ohio ,  USA.  p22  
101 Ware ,  M .  J .  ( 1994 )  Mechan i sm o f  Imag e  De t e r i o r a t i o n  in  Ear l y  Pho t o g r aphs  -  t h e  
s en s i t i v i t y  t o  L i g h t  o f  WHF Ta lbo t ' s  h a l i d e - f ix e d  Imag e s  1834 -1844 ,  Sc i ence  Museum and  
Nat iona l  Museum of  Photography ,  F i lm &  Tel ev is ion ,  Bradford ,  Lond on .  p58  
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11.  PROBLEMS  
 
Salt printing can be quite frustrating due to its inherent 
sensitivity to numerus substances. This creates a number of 
exasperating results including different types of staining . This 
chapter lists specific problems and offers possible solutions.  
PROBLEM  CAUSE  SOLUTIONS  
Salt prints 
are flat and 
weak. You 
cannot get a 
black.  
The negative is not 
dense enough to al low 
long enough exposures 
to convert s ilver salts  to 
metall ic si lver.   
Increase the contrast by 
using potassium dichromate 
in the salt solution. Create a 
new negative.  
 The negative does not 
have enough separation 
in the high-l ights or 
shadows.  
Re-shoot or remake negative .  
 Negative lacks contrast .   Try potassium dichromate to 
increase the contrast,  or 
remake a denser negative.  
 Humidity.  Paper must be exposed within 
2 hours of sensit ization. Less 
if  the relative humidity (RH) 
is higher than 60%.   
 Sensit ized paper left too 
long before exposure.   
Paper must be exposed within 
1 hour of sensit isation if  RH 
is higher than 60%.   
 The rod or brush used 
for coating the si lver 
nitrate solution is 
contaminated with salt 
solution.  
Wash the rod between each 
coating of si lver.  Brush may 
need replacement.  
Poor tonal 
range  
 
The negative requires 
more density and is not 
representing the tonal 
range of the scene.  
Re-shoot or remake the 
negative.  
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PROBLEM  CAUSE  SOLUTION  
Stains  Fixer exhausted.   Replace fixer.  
 Wet hands on sensit ized 
print before,  during or 
after exposure.  
Towel dry hands, hands 
should always be dry when 
handing the paper .   
 Print left too long in the 
first water bath,  excess 
silver nitrate in the 
water causes stains.  
Keep agitating bath and 
change water at least every 2 
minutes for the f irst 5 
minutes.  
 Print not washed long 
enough in the f irst  
wash.  
 Excess si lver nitrate sti ll  in 
the print,  f irst  wash must be 
at least 20 minutes in total.  
 The absorption into the 
paper is uneven.  
Size paper or use gelatin in 
the salt solution. Make sure 
the paper and the solution 
are at the same temperature.  
 The salt solution has 
migrated to the back of 
the paper during 
coating, drawing the 
silver through the back.  
Clean working surface . Make 
the paper large enough so the 
coating solution is not near 
the edge.   
 Trays are contaminated.  Wash trays, and al locate 
trays for use of certain 
chemicals .  
Yellowing of 
the print or 
yellow stains 
Print too long in fixer .  Use a timer to ensure correct 
fixing t ime.  
 Fixer has decomposed  
and /or is acetic .  
Replace fixer,  use sodium 
carbonate to make fixer 
alkaline.  
 Sensit ized paper kept 
too long before 
exposing.  
Paper must be exposed 
within 1 hour of 
sensitisation if the RH is 
higher than 60%.   
Dark mottled 
stains  
 
Inadequate fixing.  Ensure f ixer is fresh, 
uncontaminated and f ixing 
time is adequate.  
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PROBLEM CAUSE SOLUTION 
Uneven 
coating  
 
The white patches are 
caused by an uneven 
coating of the s i lver 
nitrate solution.  
An incandescent low wattage 
lamp with l ight fall ing at  45° 
across the paper  wil l  improve 
vis ibil i ty when coating.  
 The dull image areas 
indicates salt  has not 
reached them and the 
silver nitrate only is 
reacting with the papers 
organic substances .  
Improve coating visibil i ty 
and ensure full coverage of 
the image area.  
Black Spots  Silver nitrate 
contamination.  
Clean all the utensils and 
surfaces.  
White Spots.  
(measles 
effect)   
Insuff icient s i lver 
nitrate solution, the 
image making s ilver 
chloride is weak.  
Ensure an even coating of 
silver nitrate at the correct 
percentage is applied.  
Salt print is 
unstable and 
will not last .    
 
Inadequate exposure, 
toning, fixing, 
washing and storage 
methods.  
If  correctly coated, exposed , 
processed and stored the 
print has a proven l ife span 
of at least 150 years The 
National Gallery of Austral ia 
houses some fine examples 
printed by Talbot in the early 
1840‟s.  
Silver nitrate 
is dangerous 
to use. 
Silver nitrate can cause 
permanent eye damage. 
It stains the skin and if  
absorbed is deposited in 
various locations around 
the body causing 
staining of the blood 
vessel walls,  gums and 
mucous membranes, 
known as argyria.   
Silver nitrate is dangerous if  
mishandled.   Always  wear 
gloves when mixing or using 
silver nitrate solutions. Wear 
eye protection. The safest 
method of applying si lver 
nitrate solutions is using a 
rod and syringe. S i lver 
nitrate coating baths are 
dangerous.  
Bronzing. Saturation point,  the 
print is over exposed.
 102
 
The particles of reduced 
metall ic si lver migrate  
to the surface forming a 
layer on the surface of 
the print.   
Reduce exposure time, 
decrease sodium citrate or 
make a denser negative.  
                                               
102 Re i l l y ,  J .  M.  ( 1980)  The  Albumen  & S a l t e d  Pape r  Bo ok :  The  Hi s t o r y  an d  p r a c t i c e  o f  
pho t o g r aph i c  p r in t in g ,  1840 - 1895 . ,  Ligh t  Impres s ions  Corporat ion . ,  Roches te r ,  USA . p73  
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GLOSSARY  
 
Actinic light: Light in the UV, violet and blue region of the 
spectrum that is required for light -induced chemical reactions 
in printing-out processes to create an image. 
Alkaline:  Opposite of acid with a pH greater than 7 on a pH 
scale.  
Anhydrous: Free from water. 
Arrowroot:  Starch made from tuberous roots, including 
potatoes. It is a fine white powder that is used for sizing and 
binding.  
Binder: The substance that binds together two or more 
materials or chemicals in a mixture, e.g. gelatin and albumen 
binders hold the chloride, dispersing the silver chloride while 
adhering it to the paper.  
Bronzing: This describes the  saturation point of a salt print 
exposure. The metallic silver particles sit so close together 
they form a layer on the surface.  
Buckle Brush:  A test tube, glass or plastic tube with cotton 
wool twisted tightly in one end.  
Camera Lucida: Not actually a camera but an optical drawing 
aid.  
D.max  is the maximum density recorded on film or paper . 
D.min  is the minimum density recorded on film or pape r. 
Deca-hydrated: Contains 10 molecules of water .  
De-ionized Water : Water purified from all inorganic salts by 
an ion exchange process or reverse osmosis but may still have 
organic compounds.  
Deliquescent: Absorbs water from the air .  
De-mineralized Water :  Same as deionised water.  
Density: A measure of light absorbed or transmitted in an area 
of an image. This can be measured by a densitometer. Density 
is a logarithmic value. If  one area of a negative transmits 
twice as much light as another the density d ifference is 0.3 
(i .e. the log of 2)  
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Density Range: The difference between the lightest recorded 
area and the darkest  recorded area. In fi lm it refers to 
measuring the thinnest part of the negative, then measuring 
the densest part of the negative and subtracting this value. 
This will give you the density range.  Densitometers are used 
to accurately measure density.  
Distilled water :  All  impurities are removed by boiling water 
and recondensing the steam.  
Efflorescent : Lose moisture.  
Exothermic: Create heat when dissolving.  
Fading: Deterioration of the salt print through poor fixing, 
incomplete washing out of fixers and airborne contamination 
attribute to fading.   
Fixer:  Ammonium thiosulfate and sodium thiosulphate are 
used to remove the unexposed, therefore stil l l ight sensitive 
silver salts.  
Fog:  Non-image silver that shows as discolouration, usually 
created by contamination or exposure on the light sensitive 
surface before being placed under a negative for printing.   
Gelatin:  A protein binder created from animal hides, bones 
and tissues. It is an important binder in photography and 
sizing in paper making. Various grades are available.  
Latent Image: An invisible image formed on sensitised film or 
paper by exposure to light. The exposure creates small 
clusters of silver atoms in silver halide crystals that are image 
forming with chemical development.  
Latitude:  The acceptable range of  an image before over-
exposure and under-exposure cause loss of detail.  
Linters: Fibres used to make cotton paper. These are the 
shorter fibres left after the cotton has gone through the 
ginning machine.  The longer fibres are made into thread.  
Measles: Blotchy light marks caused by insufficient silver, 
also used to describe dark marks made from poor or exhausted 
fixing bath.  
Mono-hydrated: Contains one molecule of water .  
MSDS: Materials Safety Data Sheets. These provide a full 
description of the chemicals, safe handling, protection 
required and first-aid treatment.    
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Oxidation:  The removal of an electron or electrons from an 
atom or a molecule . 
Photochemical Action:  A change can only be made by light 
that is absorbed. The amount of photochemical change is 
proportionate to the light intensity multiplied by time of 
illumination.  
Photolysis: In the salt print it is  the activity created by the 
exposure to l ight that changes the silver chloride to metallic 
silver.  
Purified Water : This generally means water purified for 
human consumption which still may contain salts and organic 
matter.    
Pyro:  An organic developer agent for photographic fi lms . 
Other names used are pyrogallol,  pyrogallic acid or 
trihydroxybenzene. It offers an exceptional tonal range and 
increase highlight separation.  Pryo is toxic.  
Rag: These are old rags or new off -cuts of cotton fabric that 
are broken down to make paper. Rag  threads originally come 
from the longer stronger fibres of the cotton plant, although 
paper is not often made from the rags today, it makes a very 
strong paper.  
Ratio: The relationship between two quantities. For example 
1:3 means one part water and three parts chemical.  
Reduction:  The addition of an electron or electrons from an 
atom or a molecule. Oxidation and reduction occur 
simultaneously, a reducing agent is a substance which gives 
up electrons and becomes oxidized.  
Reflection:  For smooth surfaces angle of incidence is the same 
as the angle of reflection , when light strikes the surface the 
light bounces back at the same angle.  For other surfaces the 
light is reflected back at different angles. i .e.  scattered.  
Refraction:  When light passes though one medium to another 
a ray is bent sharply at the surface between them. In a print  
this affects the appearance of the silver when the glossier 
albumen refracts the light . The print appears darker in the 
shadows and lighter in the highlights than salted paper prints.    
Saturated Solutions:  (Potassium dichromate is often used in a 
saturated solution). The chemical is added to l iquid until some 
is left undissolved. It cannot absorb/dissolve anymore of the 
chemical, it is saturated. A higher temperature may cause this 
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to dissolve it but when it cools a proportion of it will 
precipitate.   
Self-masking: The thinner area of the negative allows the 
silver chloride convert to metallic silver  in the print.  This now 
darker surface of the salt thus forms a “mask” . The exposing 
light is held back from reaching the unreduced silver  chloride 
underneath. Meanwhile the rest of the salt print continues to 
expose under the more dense parts of the negative .  
Sensitometry:  This seeks to establish a relationship between 
exposure and density photographic material .   
Sizing: The  substance added to paper to increases surface 
strength. It resists the penetration of solutions into the fibres 
of the paper. Gelatin and starch are the most common types of 
sizing.   
Step Wedge: This is either a transparent fi lm or paper with 
density increments of 0.15 or 0.30. A wedge of 21 steps with 
density units of .15 step intervals give a total range of 3.05 
density units. By counting the number of distinct steps in the 
print and multiplying by the .15 density interval between the 
steps gives the exposure range in logarithmic units. To 
convert this range to stops, multiply the log units by 3.3.
103
 
Other names: step tablet, optical wedge and transmission grey 
scale. 
Wetting Agent : A purified detergent used in the final washing 
stage of film processing, causing water to run off evenly thus 
reducing run marks and water spots.   
 
                                               
103 C te in  ( 1997)  Po s t  Expo su r e  -  Adv an c e  T e c hn iqu e s  f o r  t h e  Pho t o g r aph i c  P r i n t e r ,  
Butte rworth -Heinemann ,  Woburn MA USA. p35  
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APPENDIX 1  CHEMICALS  
 
SAFETY NOTES  
TREAT ALL CHEMICALS AS DANGEROUS OR POISONOUS  
o  ALWAYS  add acid to water, NEVER water to acid. Always wear 
eye protection and gloves. 
o  Always dissolve in the order of the formula 
o  Wait until one chemical has completely dissolved before 
adding the next.  
o  Use a funnel to pour solutions into bottles.  Rinse funnel 
after use.  
o  Use plastic or glass stirring rods . 
o  Label all containers with chemicals, date mixed and usage 
ratio if required.  
o  Do not store chemicals in food fridge.  
Chemicals affect the body by:  
o  Absorption: Enters the body through the skin and into 
the blood stream. Cuts or wounds easily absorb 
chemicals. When mixing chemicals, use gloves from 
chemical suppliers. Supermarket type gloves often do 
not offer strong enough protection.  
o  Breathing: Airborne chemicals, such as dust, gases and 
vapours, can enter the body though the nose and 
mouth. If your work environment is not well ventilated , 
mix chemicals outdoors (breeze blowing away from you 
face). Make sure you have gas masks to protect against 
chemical fumes.  
o  Ingestion: Do not eat or drink in the area where you are 
working or mixing chemicals. 
104
 
Keep tops and caps tightly closed as some chemicals will 
absorb the moisture from the air (known as deliquescent).  This 
will alter the weight and may allow a crust to form on the 
                                               
104 J ames ,  C .  ( 2002 )  The  Book  o f  Al t e r n a t i v e  Pho t o g r aph i c  P r o c e s s e s ,  Delmar ,  New 
York .p344  
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surface.  Others lose their moisture (efflorescent), have 
dangerous fumes, or evaporate. Each time you buy chemicals 
check their Materials Safety Data Sheet for correct storage and 
care. 
Temperatures in mixing formulas are important so follow the 
instructions, as some: 
o  require warm water temperature to dissolve  
o  create heat when dissolving (known as exothermic)  
o  some absorb heat (known as endothermic)   
Dissolve chemicals in the order the formula lists and wait 
until  each chemical has dissolved before adding the next.  
MEASURING OUT CHEMICALS :   
Accurate scales are indispensable. Electronic 
digital scales are relatively inexpensive. The 
accuracy and range capacity will reflect in the 
price. Scales to measure 0.01 of a 
gram will be more expensive than 
those that measure 0.10 gm. Place a sheet of 
paper under the scales in case of spillage. Do 
not place chemicals directly onto the weighing 
plate of the scales. Place a small sheet of paper on the 
weighing plate for measuring smaller amounts. For measuring 
larger amounts of dry chemicals use disposable paper or 
plastic cups. Remember to compensate for the extra mass in 
the measurements when using a cup or paper.  
CONVERSIONS OF MEASUREMENTS  
o  Weights: To convert grams to ounces  
           Divide the (gm) grams by 28.4 = ounces.  
o  Liquid measurements:  Mill il itres (ml) to fluid ounces. 
 
       Divide ml by 28.4 = imperial fluid ounce. 
 
o  Measurement in area:  
         Centimetres to inches, cm x 0.3937 = inches . 
         Inches to centimetres, inches x 2.5400 = cm. 
         Example for 8 x 10 inches = 20.32cm x 25.4 cm.   
 
o  Temperature:  To convert Celsius to Fahrenheit  
  
1.  Multiply the temperature in Celsius by 9 .  
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2.  Divide answer by 5.   
3.  Add 32 to the result.  
Example for 20° C 
1.  20 x 9 = 180 
2.  180 ÷ 5 = 36 
3.  36 + 32 = 68° F  
  
o  Percentage solutions: Known as percent weight for volume 
(%w/v)  
Percentage solutions are used when the quantity of 
the chemical is too small to weight accurately.  
For example: percentage weight for volume : 2% 
solution is 2 gm in 100 ml of solution. 
Percentage volume for volume  2% solution is 2 ml in 
100 ml of solution.  
 
CHEMICALS USED IN THIS MANUAL  
AMMONIUM CHLORIDE NH
4
Cl   
o  Appearance: White odourless crystals or powder. 
o  Hazards: Harmful if swallowed, irritant to the eyes,  
respiratory system and skin. 
o  Other names: Sal ammoniac, muriate of ammonia . 
o Substitute: sodium chloride, calcium chloride, potassium 
chloride. 
o  Uses: Salt solution in salt and albumen printing.   
o  Available from: Chemical suppliers .  
AMMONIUM THIOCYANATE  NH
4
SCN   
o  Appearance: White odourless crystals or powder 
o  Hazards: Harmful if swallowed, irritant to the eyes,  
respiratory system and skin.  
o  Other names: Ammonium rhodate  
o Substitute:  Nil  
o  Uses: Toning for salt and albumen printing .   
o  Available from: Chemical  suppliers.  
ARROWROOT (STARCH SIZING/BINDER )   
o  Appearance: Fine white powder  
o Uses: Sizing or binder 
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o  Available from: Supermarkets  
CALCIUM CHLORIDE CaCl
2
 
o  Appearance: White odourless flakes or powder 
o  Hazards: Harmful if swallowed, irrita ting to the eyes, 
respiratory system and skin.  
o Other names: Calcium(II) chloride. 
o Substitute: Sodium chloride, ammonium chloride, 
potassium chloride. 
o Uses: Salt solution in salt printing.  
o  Available from: Chemical suppliers .  
CALCIUM CARBONATE   CaCO
3
 
o  Appearance: White odourless powder or lumps.  
o  Hazards: Eye, respiratory and skin irritant.  
o  Other names: Limestone, calcite,  aragonite,  chalk .  
o  Uses: Toning.   
o  Available from: Chemical suppliers .  
C ITRIC ACID C
6
H
8
O
7     
C(OH)COOH.(CH
2
COOH)
2
   
o  Appearance: Colourless, odourless crystals or granules, 
efflorescent in dry air,  deliquescent in moist  air. Very 
soluble in water.   
o  Hazards: Severe eye irritant. Respiratory and skin 
irritant.  
o  Other names: Hydrogen citrate  
o  Substitute:  Sodium citrate, calcium citrate  
o  Uses: Stop bath  
o  Available from: Chemical suppliers or health food stores  
GELATIN (BINDER/SIZING)  
o  Appearance: Light yellow or colourless coarse powder, 
flakes or sheets.  
o  Hazards: Nil  
o  Other names: Gelatine 
o Uses: Sizing and as binder. Swells and absorbs up to 10 
times its weight in water. 
o  Available from: Chemical suppliers and supermarkets,  
note: food gelatin may have additives.  
GLACIAL ACETIC ACID  CH
3
COOH  
o  Appearance: Colourless pungent smell. Freezes at 16.6°C 
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o  Hazards: Corrosive. I ts vapour causes irritation to the 
eyes, a dry and burning nose, sore throat and congestion 
to the lungs. Flammable.  
o  Other names:  Acetic acid; ethanoic acid, 
methanecarboxylic acid.  
o Uses: Fermenting albumen solution. 
o  Available from: Chemical suppliers .  
 
GOLD CHLORIDE SOLUTION 1%  NaAuCl
4  
  
o  Appearance: Pale gold liquid.   
o  Hazards: Corrosive, destructive of mucous membranes  
so always handle with gloves and goggles, direct contact 
should be avoided.  
o  Other names: Sodium tetrachloroaurate, sodium 
chloroaurate acid gold trichloride gold(III) chloride 
trihydrate.  
o Substitute: Hydrogen tetrachloroaurate (III)  
o Uses: Gold toning. 
o  Available from: Chemical suppliers.  
GLYOXAL C
2
H
2
O
2
 
o  Appearance: Clear l iquid.   
o  Hazards: Harmful if  ingested or inhaled, irritant to skin 
eyes and respiratory tract. A lways handle with gloves , 
mask and goggles, direct contact must be avoided. 
o Other names:  
o Uses: Hardening gelatin. 
o  Available from: Chemical suppliers .  
ISOPROPYL ALCOHOL  C
3
H
8
O  
o  Appearance: Colourless l iquid, slight odour of alcohol.  
o  Hazards: Flammable, toxic. 
o  Other names:  Rubbing alcohol, isopropanol, propanol 
alcohol.  
o Uses: Hardening albumen coatings. 
o  Available from: Chemists, chemical suppliers .  
METOL C
7
H
9
NO  
o  Appearance: White to yellowish powder.  
o  Hazards: Causes skin poisoning. Wear gloves. 
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o  Other names: Elon, pictol photol.  
o Substitute: Phenidone. 
o Uses: Developing agent for films. 
o  Available from: Chemical suppliers .  
POTASSIUM CHLORIDE KCl  
o  Appearance: Colourless white powder or crystals .  
o  Hazards: Affects cardiac muscles. High doses can cause 
cardiac arrest and rapid death. 
o  Other names: Chloride of potash, muriate of potash. 
o Substitute: Sodium chloride, ammonium chloride, calcium 
chloride. 
o Uses: Salt solution for salt and albumen printing. 
o  Available from: chemical suppliers .  
POTASSIUM CHLOROPLATINITE 20%   K
2
PtCl
4
 
o  Appearance: Reddish solid  
o  Hazards: Poisonous, corrosive to human skin, can cause 
allergic effects,  is an experimental mutagen.   
o Other names: Potassium tetrachloroplatinate, potassium 
Chloroplatinite. 
o Substitute. Nil 
o Uses: Toning. 
o  Available from: Chemical suppliers .  
POTASSIUM DICHROMATE K
2
Cr
2
O
7
 
o  Appearance: Bright red orange crystals  
o  Hazards: Toxic if swallowed or by inhaled. Irritant to 
skin and respiratory system. Can cause serious damage 
to eyes, harmful to the aquatic environment, 
carcinogenic.  
o  Other names:  Bichromate of potash, Bichromate of 
potassa, potassium bichromate, red chromate of potash.  
o Substitute: Ammonium dichromate. 
o Uses: increases contrast in salt & albumen printing.  
o  Available from: Chemical suppliers .  
POTASSIUM IODIDE  KI  
o  Appearance: White crystals, powder or granules . 
o  Hazards: Mild irritant. Affects thyroid.   
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o  Other names: Iodine of potash. 
o Substitute: Sodium iodide. 
o Uses: Test for residual fixer. 
o  Available from: Chemical suppliers .  
POTASSIUM PERMANGANATE KMnO
4
 
o  Appearance: Purple /black crystals with a metallic 
lustre.  
o  Hazards: Powerful oxidising agent. 
o  Other names: Permanganate of potash. Condy‟s crystals  
o Substitute: Sodium permanganate. 
o Uses: Test for residual fixer. 
o  Available from: Chemical suppliers .  
PYROGALLIC ACID C
6
H
3
(OH)
3
 
o  Appearance: White powdery crystals. 
o  Hazards: Poisonous, toxic if swallowed, touched or 
inhaled, wear mask and gloves. 
o  Other names: Pyro, Pyrogallol,  trihydroxbenzene. 
o Uses: Active agent in processing negatives. 
o  Available from: Chemical suppliers .  
S ILVER NITRATE AgNO
3
 
o  Appearance: Colourless flat crystals .  
o  Hazards: Oxidizing agent. Wear eye protection, gloves 
and masks. Can cause permanent damage to eyes, burns 
on contact to eyes or skin, and is harmful to aquatic 
environment.  
o  Other names: Nitrate of silver, lunar caustic . 
o Uses: Sensitising salted paper, albumen and numerous other 
alternative processes. 
o  Available from: Chemical suppliers .  
SODIUM ACETATE CH
3
COONa. 3H
2
0  
o  Appearance: Colourless, transparent efflorescent 
crystals  
o  Hazards: Irritant, keep cool in tightly sealed bottle . 
o  Other names: Acetate of soda, sodium ethanoate . 
o Uses: Lower acidity in toning. 
o  Available from: Chemical suppliers .  
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SODIUM BISULFITE  NaHSO
3
 
o  Appearance: White crystall ine powder 
o  Hazards: Harmful if  swallowed or inhaled.  
o  Other names: Acid sulfite of soda 
o Substitute: Sodium metabisulfite. 
o Uses: Pyro developer. 
o  Available from: Chemical suppliers .  
SODIUM CARBONATE Na
2
CO
3  
and Na
2
CO
3
.H
2
0 and Na
2
CO
3
.10H
2
0
 
o  Appearance: White or colourless powder , granules or 
crystals.  
o  Hazards: Eye, skin and respiratory irritant . 
o  Other names: Soda, washing soda, carbonate of soda, 
soda ash. 
o Substitute: Potassium carbonate. 
o Uses: Reducing acidic conditions in the fixer. 
o  Available from: Chemical suppliers .  
SODIUM CHLORIDE NaCl 
o  Appearance: White powder or colourless crystals . 
o  Hazards: Can cause eye skin and respiratory irritation . 
o  Other names: Table salt,  common salt .   
o Substitute:  Potassium chloride. 
o Uses: Salt solution for salt and albumen prints.  
o  Available from: Health food stores (check there are no 
additives),  chemical suppliers .  
 SODIUM CHLOROPALLADITE  Na
2
PdCl
4
  
         
o  Appearance: Red brown crystall ine powder or crystals. 
o  Hazards: Poisonous, Do not ingest, breathe dust or mist. 
Do not get in eyes, on skin or clothing.  
o  Other names: Sodium chloropalladate (II);  codium 
tetrachloropalladium (II) ; sodium chloropalladite (II) .  
o Uses: Toning.  
o  Available from: Chemical suppliers .  
SODIUM CITRATE Na
3
C
6
H
5
O
7
  
o  Appearance: Fine white odourless crystals .  
o  Hazards: Irritant  to eyes skin and respiratory system.  
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o  Other names:  Trisodium citrate.  
o Substitute:  Calcium citrate,  citric acid .  
o  Uses: In salt prints to decrease contrast increases light 
sensitivity.  
o  Available from: Chemical suppliers .  
SODIUM HYDROXIDE  NaOH  
o  Appearance: White deliquescent lumps, flakes, beads or 
sticks.  
o  Hazards: Highly toxic, caustic, will explode in hot water, 
vapour is dangerous, wear face mask gloves and eye 
protection.  Ingestion can be fatal.   
o  Other names:  Caustic alkali,  caustic soda .  
o Substitute: Potassium hydroxide.  
o   Uses: Test for remaining fixer in print. 
o  Available from: Chemical suppliers and supermarkets 
(„Draino ‟  for clearing blocked drains) .  
 
SODIUM METABORATE  NaBO
3
.4H
2
0  
o  Appearance: White crystals . 
o  Hazards: Moderate hazard on ingestion and inhalation, 
slightly toxic on skin.  
o  Other names: Kodak balanced Alkali,  Kodalk  
o Substitute: Borax, sodium tetraborate  
o Uses: Film developer. 
o  Available from: Chemical suppliers .  
SODIUM SULPHITE   Na
2
SO
3
  
o  Appearance:  White crystals or powder.  
o  Hazards: Possible mutagen. Harmful by inhalation, 
ingestion and skin contact . Eye skin and respiratory 
irritant. Prolonged or repeated exposure can cause 
allergic reactions. Mixed acid releases sulphur dioxide 
gas. 
o  Other names: Sulphite, sulphite of soda . 
o Substitute: Sodium bisulphite. 
o Uses: Hypo clearing bath assists removal of the fixer from 
the paper.  
o  Available from: Chemical suppliers .  
SODIUM TETRABORATE (BORAX )  Na
2
B
4
O
7
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o  Appearance: White crystall ine powder. 
o  Hazards: Low hazard risk but can be toxic if significant 
amounts are inhaled, ingested or make contact with 
skin. 
o  Other names: Borax, borate of soda or sodium, 
tetraborate sodium borate, or disodium tetraborate. 
o Substitute:  none.  
o Uses: gold toning to render acidic gold chloride alkaline 
o  Available from: Chemical suppliers , super markets.  
SODIUM THIOCYANATE NaSCN  
o  Appearance: Colourless or white deliquescent crystals . 
o  Hazards: Harmful by inhalation, ingestion and skin 
contact. Contact with acid liberates highly toxic gas.  
o  Other names: Sodium rhodanate and sodium sulfocyanide.  
o Substitute: Potassium thiocyanate. 
o Uses: Toning. 
o  Available from: Chemical supplier.  
 
SODIUM THIOSULFATE  Na
2
S
2
O
3
 .5H
2
0 
o  Appearance: Large transparent crystals, white powder.  
o  Hazards: Eye irritant, can decompose releasing toxic 
sulphur dioxide gas .  
o  Other names: Hypo, sodium hyposulfite.  
o Substitute: Ammonium thiosulfate. 
o Uses: Known as fixer „hypo‟: dissolves the unexposed silver 
chloride, removing the light sensitivity of the salt print. 
o  Available from: Chemical suppliers . 
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APPENDIX 2  MATERIAL SUPPLIERS  
 
CHEMICALS AND ALTERNATIVE PROCESS K ITS 
BOSTICK &  SULLIVAN .   
P.O. Box 16639, Santa Fe, 87592, New Mexico USA  
Tel:  505 474 0890 Web: www.bostick-sullivan.com 
 
GOLD STREET STUDIOS  
700 James Lane Trentham East Victoria 3458  Australia.  
Tel:   613 54241835 Web: www.goldstreetstudio.com.au 
 
PHOTOGRAPHER ‟S FORMULARY INC  
P.O. Box 950 Condon Montana 59826 USA. 
Web: www.photoformulary.com 
 
VANBAR  
53-57 Munster Tce North Melbourne Victoria 3051 Australia.  
Tel 613 9915 1900 Web: www.vanbar.com.au  
 
EXPOSURE FRAMES :  
GOLD STREET STUDIOS  
700 James Lane Trentham East Victoria 3458  Australia.  
Tel:   613 54241835 Web: www.goldstreetstudio.com.au 
 
SHEET F ILM :  
FORMA -  BLANO NEGRO .  AUSTRALIA .  
www.blanconegro.com.au 
 
ILFORD -  PHOTO RESOURCES .  AUSTRALIA .  
www.photoresources.com.au 
 
 
 
GLASS ROD CHEMICAL SPREADERS :  
GOLD STREET STUDIOS  
700 James Lane Trentham East Victoria 3458  Australia.  
Tel:   613 54241835 Web: www.goldstreetstudio.com.au 
 
PAPER SUPPLIERS :  
GOLD STREET STUDIOS  
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700 James Lane Trentham East Victoria 3458  Australia.  
Tel:   613 54241835 Web: www.goldstreetstudio.com.au 
 
NEIL ‟S  ART SUPPLIES/  NEIL  WALLACE PRINTMAKING SUPPLIES  
44-46 Greeves Street , Fitzroy Victoria Australia 3065 
Tel: 61 3 9419-5949 Web: www.e-artstore.com.au 
 
BOSTICK &  SULLIVAN .   
P.O. Box 16639, Santa Fe, 87592, New Mexico USA  
Tel:  505 474 0890 Web: www.bostick-sullivan.com 
 
STEP WEDGES  
STOUFFER INDUSTRIES  www.stouffer.net  
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